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Description 

[0001] This invention relates to an apparatus for presenting information on mobile bodies, which, in response to a 
request from a terminal device for information relating to a mobile body such as a construction machine, or in response 
to a transmission made from a mobile body itself, presents information having the requested content to the terminal 
device. 

BACKGROUND ART 

[0002] Data on the current position, service meter, fuel quantity, and engine r.p.m. and the like for mobile bodies, 
particularly construction machines, constitute necessary information for managing vehicles. 

[0003] In terms of methods for acquiring information relating to these construction machines, conventionally main- 
tenance personnel have made visits to the construction machine and made visual confirmation, or, alternatively, his- 
torical data written to a memory inside the construction machine has been downloaded by connecting a personal 
computer to the construction machine. Then, by storing the data collected from a plurality of construction machines in 
the memory of a computer at a managing station, pluralities of construction machines have been managed. 
[0004] However, because the collection of information is done by hand, the greater the number of construction ma- 
chines involved and the more remote the work site becomes, the more complex and troublesome the collection of 
information becomes and information collection operations are severely hampered. 

[0005] Thereupon, as may be seen in Japanese Patent Application Laid-Open No. 6-330539 (published), and else- 
where, attempts have been made to automatically acquire information on construction machines, using communication 
means, without depending on human intervention. 

[0006] The invention described in the publication cited above is one wherewith a managing unit and construction 
machines are connected between by communication means so as to facilitate bidirectional communications, where- 
upon data requests are transmitted from the managing unit and, at the construction machines, data are extracted and 
sent back to the managing unit. 

[0007] Thus information on the construction machines are merely collected in the requesting managing unit, where- 
fore information on the construction machines can only be obtained by a managing unit. 

[0008] However, the humans concerned with the construction machines are not limited to a manager in a managing 
unit, but also include maintenance personnel (service persons), sales personnel, and various other people, and the 
information required by them, respectively, differs. Furthermore, these maintenance personnel and the like will often 
be at locations at some distance from the managing unit. 

[0009] Therefore, in order to pass required information from the managing unit to maintenance personnel and the 
like, it is necessary to extract the information needed by each person, process it, and then pass it to the person by 
separate communication means or human intervention. Hence work efficiency associated with the transmission of 
information suffers greatly. 

[0010] In the publication cited above, an invention is described wherewith, in cases where a service person is at a 
location removed some distance from the managing unit, a data request is transmitted using a customer's computer 
at the place being visited, and data are extracted at the construction machine and sent back to that customer's computer. 
[0011] Accordingly in this case, service personnel removed some distance from the managing unit can themselves 
acquire needed information. 

[0012] However, when managing construction machines, there will often be situations where the service personnel 
or the like are unable themselves to effect an input operation to request information. An example of such a situation 
would be one where the sen/ice person is performing some other job or the like and is unable to perform an input 
operation. Another example of such a situation would be one wherein, although there is a terminal device capable of 
requesting information located in a vehicle, the transport operator who is driving that vehicle cannot himself or herself 
effect an input operation. 

[0013] When managing construction machines, moreover, the information request originator and the information 
provider will often be d ifferent. An example of such a case would be where a service person , after making a maintenance 
inspection (such as replenishing the oil, for example), makes a request to the construction machine for data on the oil 
level, and wishes to make the presentation recipient for that information also a terminal device available to a manager' 
at a site which is remote from the service person. Another example would be a case where, conversely, a manager 
makes a request to a construction machine for its current position and data relating to malfunctions or other anomalies, 
and wishes to make the presentation recipient for that information a terminal device available to a service person at a 
site which is remote from the manager. 

[0014] Yet another example would be a case where a manager makes a request to a construction machine for data 
on its current position, and wishes to make the presentation recipient for that information also a terminal device available 
to a transportation operator who is driving a transport vehicle to transport that construction machine. 
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[0015] Cases like this where the person who wishes to obtain information Is unable to effect an input operation, and 
cases where the infornnation request originator and information presentation recipient are different, cannot be coped 
with by the invention described in Japanese Patent Application La id-Open No. 6-330539 (published) cited above. 
[0016] An object of the present invention, which was devised in view of the situation described in the foregoing, is 
to make it possible, even in cases where the person wishing to obtain information is unable to effect an input operation, 
and In cases where the information request originator and information presentation recipient are different, to efficiently 
send the information required by that presentation recipient person, from the request originator to the presentation 
recipient. 

[0017] Based on the invention described in Japanese Patent Application Laid-Open No. 6-330539 (published), cited 
above, moreover, information on a construction machine requested from a managing unit is merely collected at that 
managing unit. Information on a construction machine requested by a customer's computer or by another managing 
unit is also merely collected in that customer's computer or other managing unit. 

[0018] Accordingly, with the prior art, it is not possible, using any desired terminal device, to acquire various kinds 
of Information on a plurality of construction machines requested from a plurality of request originators. 
[0019] There Is now a demand to be able to manage, In a unified manner, all Information on a plurality of construction 
machines by any desired terminal device. Based on the invention described in the publication cited above, however, 
that demand cannot be met. 

[0020] A further object of the present Invention, which was devised In view of the situation described in the foregoing, 
Is to make it possible to manage Information on a plurality of mobile bodies by any desired terminal device. 
[0021] Meanwhile, the Internet has conne into wide use In recent years, and the sending and receiving of data using 
an electronic mall service on the internet Is conceivable. In such a case, the server terminal that is the mall server 
checks for the presence of electronic mail in a mail box at a regular period. For this reason there is a certain delay 
from the time electronic mall Is sent by a terminal In a managing unit until the time that mall Is actually received by a 
construction machine at the mail address location. 

[0022] It Is also conceivable to send and receive data by satellite radio communications via a communication satellite. 
With satellite radio communications, a communication link cannot be secured when the communications environment 
between the transmitter and receiver Is poor, wherefore processing is performed to try to effect communications some 
number of times. For that reason, there are delays caused by the communications environment from the time a data 
request signal Is transmitted from a communication satellite and the time It Is actually received by the construction 
machine. 

[0023] Thus, in communication systems that employ the internet or satellite radio communications, time differences 
of a number of minutes, for example, occur between the time a data request signal Is transmitted by a request originator 
terminal and the time that signal is received by the request recipient construction machine and responded to. In a 
communication system exhibiting such poor real time performance as this, there Is a danger that the operator of the 
request originator terminal will suffer from anxiety due to the uncertainty of communication status, and that work effi- 
ciency will be affected. There Is also a danger that data request signals of duplicate content will be retransmitted, due 
to the uncertainty of communication status, affecting communication costs. 

[0024] Accordingly, It is desirable that the conditions of communication with the construction machines be displayed 
on a display screen of a terminal so as to avoid both deterioration In work efficiency caused by communication condition 
uncertainties and increases in communication costs. 

[0025] Furthermore, in cases where data request signals are sent from a plurality of terminals to one construction 
machine, how recent the information relating to the construction machine currently captured on the display screen of 
some terminal is (i.e. when and from which terminal it was requested) cannot be determined from the display screen 
of that one terminal alone. 

[0026] Accordingly, it is desirable that a display be made on the terminal display screen as to how much time has 
elapsed since the last request was made to the construction machine, and that the operator be informed of construction 
machine managing information as to how recent the information currently captured is. 

[0027] Thereupon, a still further object of the present invention is to prevent declines in work efficiency and increases 
in communication costs arising from communication condition uncertainty. Another object is to make provision so that 
management information as to how recent mobile body Infomiation on mobile bodies is can be obtained from a display 
screen. 

[0028] Now, when the number of construction machines to be managed increases, the amount of information dis- 
played on the display screen of a terminal becomes enormous. When critical information contained in that enormous 
amount of information is not noticed, or the discovery thereof is delayed, the manager at his or her end can no longer 
promptly make decisions or take corrective action when an abnormal situation arises. That being so, another object 
of the present Invention Is to Inform the manager at his or her end only of critical information out of the enormous 
amount of information, and enable the manager at his or her end to promptly make decisions and take corrective action 
when an abnormal situation occurs. 
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DISCLOSURE OF THE INVENTION 

[0029] The present invention relates to an apparatus for presenting information on mobile bodies, in which a plurality 
of mobile bodies and a plurality of terminal devices are connected by communication means so that they can reciprocally 
transmit and receive, and mobile body information relating to a mobile body is presented to a terminal device in response 
to an information request input operation of said terminal device, characterized in that: 

input means is deployed in each of said terminal devices, for inputting mobile body identification data for indicating 
a mobile body to which a request for said mobile body information is to be made, request content identification 
data for indicating content in said mobile body information that is to be requested, and terminal device identification 
data for identifying a presentation recipient terminal device to which said requested content is to be presented; 
when there has been a data input operation by said input means of one of said terminal devices, said terminal 
device transmits said request content identification data and said terminal device identification data, via said com- 
munication means, to a mobile body corresponding to said mobile body identification data; 
said mobile body that has received said data acquires mobile body information corresponding to said request 
content identification data, and transmits said acquired mobile body information, via said communication means, 
to said presentation recipient terminal device corresponding to said terminal device identification data; and 
said presentation recipient terminal device that received said mobile body information presents that mobile body 
information by presentation means deployed in said presentation recipient terminal device. 

[0030] The invention is now described with reference to Fig. 1 , 2, 28, 31 , 32, and 33. 

[0031] As diagrammed in Fig. 1 , a plurality of mobile bodies 31 , 32, 33, 34, and 35 and a plurality of terminal devices 
11, 12, 21, and 22 are connected by communication means 1 (internet 2, network control station 7, dedicated line 3, 
satellite ground station 8, feeder line 4, communication satellite 9, radio communications 5) so that they can mutually 
transmit and receive. 

[0032] In the terminal device 11, by effecting an input operation (mouse click operation, key operation, or the like) 
to set setting means (an icon (pictograph) or the like on the browser screen on the terminal device 1 1 ) as diagrammed 
in Fig. 31 and 32, input is made of mobile body identification data D2 indicating the mobile body 31 to which mobile 
body information is to be requested (the "mobile work machine 31" icon indicated in Fig. 31), request content identifi- 
cation data D3 indicating the content within the mobile body information that is to be requested (such check boxes as 
"vehicle position," "service meter," and "fuel quantity" diagrammed in Fig. 31), and terminal device identification data 
D4 indicating the presentation recipient terminal device 12 to which that request content is to be presented. 
[0033] When a data setting input operation is effected by the setting means, as diagrammed in the sequence diagram 
in Fig. 33, a request is made to transmit mobile body information corresponding to the request content identification 
data D3,to the mobile body 31 corresponding to the mobile body identification data D2 input. 
[0034] Thereupon, the mobile body 31 that received the request acquires mobile body information D3' corresponding 
to the request content identification data D3 (by the sensor group 62 diagrammed in Fig. 2). 
[0035] Thereupon, the acquired mobile body information D3', together with D1 , D2, D3, and D4, is transmitted to the 
presentation recipient terminal device 12 corresponding to the terminal device identification data D4. 
[0036] Thereupon, as diagrammed in Fig. 28, that acquired mobile body information D3' (such latest data as "vehicle 
position," "service meter," and "fuel quantity") is presented to that presentation recipient terminal device 12. 
[0037] Based on the invention, as noted in the foregoing, a benefit is gained in that, even in a case where a person 
wishing to obtain information Is unable to effect an input operation at the terminal device 12 end, or a case where the 
information request originator 1 1 and the information presentation recipient 1 2 are different, the information D3' required 
by the presentation recipient 1 2 person, and that information alone, can be efficiently sent to that presentation recipient 
1 2 from the request originator 1 1 . Hence, when applied in a system for managing a plurality of mobile work machines 
(construction machines and the like), maintenance inspection jobs and transporting jobs and the like can be performed 
with extremely good work efficiency. 

[0038] Based on a further embodiment of the present invention, as diagrammed in Fig. 1 and Fig. 33, mobile body 
information MD acquired by the plurality of mobile bodies 31 to 35 is stored in the memory means 21 (database in 

server terminal 21) in response to information request input operations from the plurality of terminal devices 11,12 

[0039] The memory content MD in the memory means 21 is updated every time an information request input operation 
is effected by the terminal device 11 for the mobile body 31 and new mobile body information D3' is acquired by that 
mobile body 31. 

[0040] Then, when an input operation that requests updated memory content MD in the memory means 21 is effected 
by the setting means in the terminal device 11 (specifically, an operation for acquiring information from a homepage 
via the internet 2), data indicating the updated memory content MD in the memory means 21 (a browser screen pro- 
duced by an HTTP server in the serverterminal 21 by processing data) are transmitted to that request originator terminal 
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device 11. 

[0041] Thereupon, as diagrammed in Fig. 27, the updated memory content MD is presented to that request originator 
terminal device 11 (current positions of mobile bodies 31 to 35 after updating). 

[0042] Based on this embodiment, as described In the foregoing, information MD relating to a plurality of mobile 

bodies 31 to 35 requested from a plurality of terminal devices 11, 12 is stored in memory means 21 In one operation. 

Also, if there is a request from the request originator terminal device 11 , the latest updated content MD can be acquired 
by the request originator terminal device 11, and the latest Information MD of the plurality of mobile bodies 31 to 35 
can be managed. 

[0043] When there Is a database In each server terminal 21 and 22, by transferring data from one database to the 
other, mobile body information can be shared by another database, and the memory content of the memory means 21 
and the memory means 22 can be made the same content. 

[0044] A further embodiment of the present invention is characterized in that, when an input operation instructing 
work content to a mobile body Is performed by a terminal device, said instructed work content is presented to a terminal 
device deployed in that instructed mobile body 

[0045] Based on this embodiment, as diagrammed in Fig. 1 and Fig. 3, when an input operation designating work 
content ("malfunction E has occurred; proceed Immediately") for a mobile body 34 (service car) has been effected by 
the setting means for the terminal device 11 on the manager's end, the designated work content 103 ("malfunction E 
has occurred; proceed immediately") is presented to the terminal device 13 deployed in that designated mobile body 
34. Here, the mobile body information (current position) for the mobile body 31 (mobile work machine) has been ob- 
tained by the terminal device 11 on the manager's end, wherefore, If this mobile body Information Is sent to the terminal 
device 1 3 together with the work instruction , an appropriate work Instruction will be made to the mobile body 34 (service 
car), and work (traveling to the destination) will be done efficiently. 

[0046] A still further embodiment of the present Invention Is now described with reference to Fig. 1,16, 18, and 31. 
[0047] As diagrammed In Fig. 1 , a plurality of mobile bodies 31, 32, 33, 34, and 35 and a plurality of terminal devices 
11, 12, 21, and 22 are connected by communication means 1 (Internet 2, network control station 7, dedicated line 3, 
satellite ground station 8, feeder line 4, communication satellite 9, radio communications 5) so that they can mutually 
transmit and receive. Also, mobile body Information relating to the mobile body 31 is presented to the terminal device 
11 in response to the Information request Input operation of the terminal device 11. 

[0048] Here, as diagrammed In Fig. 31 , mobile body identifiers (such as Icons (pictographs), for example) associated 
with the plurality of mobile bodies 31 to 35, respectively, are displayed on the terminal device 11. Furthermore, as 
diagrammed In Fig. 16, the display mode for the mobile body Identifier Identifying that mobile body 31 changes (to 
"blue," "yellow," "green," or "red") according to the communication status ("no request," "request in progress," "return 
transmission made," and "no return transmission") between the mobile body 31 and the plurality of terminal devices 
11, 12 

[0049] Accordingly, based on this embodiment even when communication means providing poor real time perform- 
ance are used, the display content changes according to the communication status, so that delays in securing a com- 
munication line and the extent of communication delays can be verified from the display screen on the terminal device 
11. 

[0050] As diagrammed In Fig. 1 8, moreover, the display mode for the mobile body Identifier for Identifying the mobile 
body 31 changes (to "no request #0," "no request #1 ," "no request #2", "no request #3") according to the communica- 
tions conditions ("no request within 1 day," "no request for from 1 to 3 days," "no request for from 3 days to 1 week," 
"no request for 1 week or more") between that mobile body 31 and the plurality of terminal devices 11,12 Accord- 
ingly, how much time has passed since the last request to the mobile body 31 can be verified on the display screen 
on the terminal device 11, and management conditions for the mobile body 31 can be ascertained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] 

Fig. 1 is a diagram of a communication system in this embodiment aspect; 
Fig. 2 is a diagram of the configuration of a mobile vehicle body in an embodiment aspect; 
Fig. 3 is a diagram of a screen display example on a display device carried in a mobile body; 
Fig. 4 Is a diagram of a screen display example on a display device carried In a mobile body; 
Fig. 5 is a diagram of a screen display example on a display device carried in a mobile body; 
Fig. 6 Is a diagram of a mobile body carrying a camera, doing work; 

Figs. 7(a) to 7(c) are timing charts for describing power saving actions performed by a mobile body; 

Figs. 8(a) to 8(c) are diagrams used In describing an embodiment aspect wherein power saving operations are 

performed; 
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Fig. 9 is a diagram for describing conditions wherein an automatic transmission is made from a mobile body; 
Fig. 1 0 is a diagram for describing conditions wtierein an automatic transmission is made from a mobile body; 
Figs. 11(a) and 11(b) are graphs used for describing an embodiment aspect wherein an automatic transmission 
is made from a mobile body; 

Figs. 12(a) and 12(b) are graphs used for describing an embodiment aspect wherein an automatic transmission 

is made from a mobile body; 

Figs. 13(a) to 13(c) are diagrams for describing an embodiment aspect wherein power saving operations are 
performed; 

Fig. 14 is a flowchart of processing procedures for cases where automatic transmissions are made from a mobile 
body; 

Fig. 1 5 is a flowchart of processing procedures for a display that transitions according to the communication status; 
Figs. 1 6(a) to 1 6(d) are diagrams for describing how the display mode of a mobile body icon changes according 
to the communication status; 

Figs. 17(a) to 17(c) are diagrams for describing how data are rearranged according to the communication status; 
Fig. 1 8 is a flowchart of processing procedures for a display that transitions according to the communication status; 
Fig. 1 9 is a flowchart of processing procedures for a display that transitions according to the communication status; 
Fig. 20 is a flowchart of processing procedures for a display that transitions according to the communication status; 
Fig. 21 is a diagram representing a connection mode between a communication terminal in a vehicle and another 
piece of equipment; 

Fig. 22 is a diagram representing a connection mode between a communication terminal in a vehicle and another 
piece of equipment; 

Figs. 23(a) to 23(d) are diagrams for describing how the duty ratio of a power saving action changes; 

Figs. 24(a) and 24(b) are diagrams for describing how the duty ratio of a power saving action changes; 

Fig. 25 is a graph representing how the power-up period of a communication terminal changes; 

Figs. 26(a) to 26(f) are timing charts for describing how automatic transmissions are made from a mobile body; 

Fig. 27 is a diagram of a display example on a terminal display screen; 

Fig. 28 is a diagram of a display example on a terminal display screen; 

Fig. 29 is a diagram of a display example on a terminal display screen; 

Fig. 30 is a diagram of a display example on a terminal display screen; 

Fig. 31 is a diagram of a display example on a terminal display screen; 

Fig. 32 is a diagram of a display example on a terminal display screen; 

Fig. 33 is a sequence diagram representing communication control processing procedures in an embodiment 
aspect; 

Fig. 34 is a diagram of a display example on a terminal display screen; 

Fig. 35 is a diagram representing an example layout of a vehicle dispatch and return region; 

Fig. 36 is a diagram of a display example on a terminal display screen; 

Figs. 37(a) and 37(b) are diagrams exemplifying tractor-trailer transport routes; 

Fig. 38 is a flowchart of start lock processing procedures; 

Fig. 39 is a flowchart of start lock processing procedures; 

Fig. 40 is a diagram of a display example on a terminal display screen; and 

Fig. 41 is a diagram of a display example on a terminal display screen. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0052] An embodiment aspect of the apparatus for presenting information on mobile bodies relating to the present 
invention is now described with reference to the drawings. In this embodiment aspect, a system is in view for managing 
work vehicles (machines that travel to do work, inclusive of such construction machines as hydraulic shovels, bulldoz- 
ers, wheel loaders), mobile work machine transporters (tractor-trailers and the like for transporting mobile work ma- 
chines), service cars (vehicles that travel to perform servicing such as maintenance or inspections), and vehicles in 
the vicinity of the mobile work machines such as specialized fuel supply or lube supply vehicles and parts supply 
vehicles and the like. 

[0053] Fig. 1 represents the overall configuration of the embodiment aspect. 

[0054] As diagrammed in Fig. 1, in the system in this embodiment aspect, a plurality of mobile bodies 31, 32, 33, 
34, and 35 and a plurality of terminal devices 11, 12, 21, and 22 are connected by communication means 1 (internet 
2, network control station 7, dedicated line 3, satellite ground station 8, feeder line 4, communication satellite 9, radio 
communications 5) so that they can mutually transmit and receive. 

[0055] In other words, construction machines are often rented so that the site where they operate is not precisely 
known. Also, these machines are sometimes taken overseas. In this embodiment aspect, in order to cope with such 
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problems as these, a communication networl< is employed wherewith communications can be conducted anywhere on 
earth. The plurality of mobile bodies 31 to 35 often form a group, moreover, wherefore those multiple mobile bodies 
31 to 35 may be interconnected by prescribed communication means to facilitate free communications. 
[0056] The plurality of mobile bodies 31 to 35 comprises construction machines 31, 32, and 33 such as a bulldozer, 
hydraulic shovel, crane, and the like., a service car 34 that provides those mobile work machines 31 to 33 with servicing 
such as maintenance and inspections, and a mobile work machine transporter, i.e. a tractor-trailer 35, for transporting 
those mobile work machines 31 to 33. 

[0057] The terminals 11, 12 are terminal devices (work stations) connected to the internet 2. More specifically, 

computers such as personal computers are connected via telephone lines to the internet so that they can communi- 
cations freely. By internet is meant the global communication network wherein multiple LAN (local area networks) are 
interconnected by gateways and bridges so that they can freely communicate. The internet 2 provides services such 
as WWW (world wide web = information retrieval system on the internet) and E-mail (electronic mail = "letters" sent 
and received via the Internet). 

[0058] The terminals 11, 12, ... are deployed in the office of a manager who manages and monitors the plurality of 
mobile bodies 31 to 35, Inside the service car 34, inside the mobile work machine transporter 35, in the offices of users 
of the mobile work machines 31 to 33, and in the dealer or sales offices for the mobile work machines 31 to 33. 

[0059] The terminal 21 Is aserverterminal provided in correspondence with the terminals 11, 12 and is connected 

to the internet 2. The server terminal 21 comprises a database, which is to say, memory means. Accordingly, the server 
terminal 21 provides content stored in the database to the terminals 1 1 and 1 2 in response to requests from the terminals 
11 and 12. 

[0060] The terminal 22 is a server terminal provided in correspondence with terminals other than the terminals 11 , 

12 

[0061] The server terminals 21 and 22 function as mail servers to provide electronic mail services, and also function 
as HTTP (hypertext transfer protocol) servers to provide WWW services. More specifically, a mail server performs 
processing to transmit data transmitted from a request originator to a recipient designated by a mail address. And an 
HTTP server displays homepages as files written in HTML (hypertext markup language) on the display device of the 
request originator terminal in response to requests from the request originator. A homepage (internet information 
screen) is displayed using a WWW browser which is data display software. These electronic mail data and homepage 
data are stored in databases in the server terminals 21 and 22. 

[0062] The network control station 7 is connected to the internet 2 so that it can communicate freely. 
[0063] The network control station 7 and satellite ground station 8 are connected by a dedicated land line 3 so that 
they can communicate freely. Data can be transferred at a communication speed of 64 kbps over that dedicated line 3. 
[0064] The satellite ground station 8 and communication satellite 9 are connected by a feeder line 4 so that they can 
communicate freely. Data can be transfen-ed at a communication speed of 56 kbps over this feeder line 4. 
[0065] The communication satellite 9 and the plurality of mobile bodies 31 to 35 are connected by radio communi- 
cation lines 5 so that they can communicate freely. The reason for using satellite communications here for the radio 
communications is that, since such mobile bodies as construction machines are often operated in mountainous areas, 
forested regions, and remote locations, it is necessary to secure communications with the mobile bodies even in such 
mountainous regions or the like where coverage cannot be made with ground wave communications. If satellite com- 
munications are employed, moreover, it is possible to manage and follow construction machines even when they are 
taken overseas. 

[0066] On the internet 2, electronic mail is sent and received using a communication protocol called TCP/IP (transfer 
control protocol/internet protocol). Electronic mail is sent and received using a different prescribed communication 
protocol over the dedicated line 3, over the feeder line 4, and by the radio communications 5. Protocol conversion is 
performed by the network control station 7. 

[0067] The positions of the mobile bodies 31 to 35 are measured by GPS (global positioning system). Items 41 and 
42 are GPS satellites configuring the GPS. More specifically, radio signals sent from the GPS satellites 41 and 42 are 
received by receivers carried on board the mobile bodies 31 to 35, provisional distances from the GPS satellites 41 
and 42 to the receiver are found, based on time differences between the transmission times at the GPS satellites 41 
and 42 and the reception times at the receiver, corrections are applied thereto to compute the true distances, and the 
two-dimensional position of the receiver (which is to say the positions of the mobile bodies 31 to 35) on earth is measured 
from those true distances. 

[0068] The terminals 11 and 12 and the server terminals 21 and 22 are provided both with computer input devices 
(mouses, track balls, keyboards, and the like.) and with display devices configured with liquid crystal displays or CRTs 
or the like. The display screens for these display devices are described further below. 

[0069] Fig. 2 is a block diagram of the configuration of the mobile bodies 31 to 35, wherein the mobile work machine 
31 is diagrammed representatively. 

[0070] Inside the vehicle body 50 of the mobile work machine 31 . as diagrammed in Fig. 2, are provided a satellite 
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communication antenna 58 for sending and receiving data relating to electronic mail between ttie communication sat- 
ellite 9, a communication terminal 56 for performing electronic mail sending and receiving processing between the 
communication satellite 9, a GPS antenna 59 for receiving radio signals transmitted from the GPS satellites 41 and 
42, a GPS sensor 57 for detecting the current position of the mobile work machine 31 based on the radio signals 
received from the GPS satellites 41 and 42, a camera 60, for capturing images of the exterior of the vehicle body 50, 
mounted on the top of the cabin of the vehicle body 50, a camera drive mechanism 61 for driving the camera 60 and 
regulating the direction of image-capture and lens zoom and the like, an automobile navigation unit 55, a communication 
controller 54 connected so that signals can be sent and received between the automobile navigation unit 55, and 
various controllers such as an electronic control controller 53 provided in each part of the vehicle body 50. By automobile 
navigation unit is meant a device which displays the current position of that vehicle detected by GPS sensor on a map 
on a display screen. The automobile navigation unit 55 is provided in the service car 34 and the mobile work machine 
transporter 35. In this case, the automobile navigation unit 55 functions as the terminals 13 and 14 equivalent to the 
terminal 11 and the terminal 12. For this reason, as will be described subsequently, the position of that vehicle is 
displayed on the display screen of the automobile navigation unit 55, and, together therewith, the position of the mobile 
work machine that Is to be the work subject is displayed, and the most efficient route to that work subject is determined. 
[0071] To the various controllers such as the communication controller 54 and electronic control controller 53, con- 
nection is effected in daisy chain fashion by a signal line 52 so that serial communications are made possible, config- 
uring an invehicle network 51 . 

[0072] More specifically, frame signals of a prescribed protocol are sent over the signal line 52. When frame signals 

are sent to the controllers 53, 54 drive signals are output, corresponding to data coded in the frame signals, to 

actuators (hydraulic pumps, governors, control valves, and the like.) connected to the controllers 53, 54, whereupon 
those actuators are drive-controlled, detection data detected by sensors connected to the controllers 53, 54, ... and/ 
or data representing internal information in instruments are acquired and coded in frame signals. 
[0073] To the electronic control controller 53 is connected a sensor group 62 which detects information (called mobile 
body information) relating to the mobile body 31 such as engine r.p.m., battery voltage, fuel quantity, cooling water 
temperature, and anomaly occurrence (error code) and the like. Accordingly, data relating to mobile body information 
detected by this sensor group 62 are coded in frame signals and sent over the signal line 52 to the communication 
controller 54. 

[0074] To the communication controller 54 are fetched position data detected by the GPS sensor 57 as well as image 
data captured by the camera 60. In the communication controller 54 are also generated drive instructions for the camera 
drive mechanism 61. When these drive instructions are output to the camera drive mechanism 61, the camera drive 
mechanism 61 regulates the direction of image-capture and lens zoom of the camera 60. These data, namely the 
position data for the mobile body 31 detected by the GPS sensor 57 and the image data showing what is outside the 
vehicle body 50 acquired by the camera 60, are contained in the "mobile body information." 
[0075] The communication terminal 56, after interpreting the content of the electronic mail received by the satellite 
communication antenna 58 from the terminals 11 and 12, performs processing to produce electronic mail containing 
response content corresponding to that request content and send that electronic mail back. 

[0076] More specifically, the mobile body information detected by the sensor group 62 of the electronic control con- 
troller 53 and the mobile body information detected by the GPS sensor 57 and captured by the camera 60, in response 
to the request content of the electronic mail transmitted in, are sent from the communication controller 54 to the com- 
munication terminal 56 and incorporated into the electronic mail for return transmission. 

[0077] Display data corresponding to the work instruction content of the electronic mail that has been transmitted in 
are sent from the communication controller 54 to the automobile navigation unit 55 and displayed on a display screen. 
[0078] Now, to the terminals 11 and 12 are applied mail addresses that respectively specify those terminals 11 and 
12. Similarly, to the mobile bodies 31 to 35 are applied mail addresses that respectively specify those mobile bodies 
31 to 35. 

[0079] In the memory means 21, the content of electronic mail sent from the terminals 11 and 12 to the mobile bodies 
31 to 35 is stored in mail boxes, associated with the mail addresses of those mobile bodies 31 to 35. In the server 
terminal (mail server) 21 , the mail boxes of the mobile bodies 31 to 35 are searched, and data requesting that the 
electronic mail contained in the mail boxes be retrieved are transmitted to the corresponding mobile bodies 31 to 35. 
At the mobile bodies 31 to 35 which receive those data, data to the effect that the electronic mail in the corresponding 
mail boxes will be received are transmitted to the server terminal 21. Thereupon, electronic mail is transmitted from 
the server terminal 21 to the mobile bodies 31 to 35. 

[0080] Similarly, the content of electronic mail sent by return transmission to the terminals 11 and 1 2 from the mobile 
bodies 31 to 35 is stored in mail boxes associated with the mail addresses of those terminals 11 and 12. At the server 
terminal (mail server) 21 , the mail boxes for each of the terminals 11 and 12 are searched, and data requesting that 
the electronic mail in those mail boxes be retrieved are transmitted to the corresponding terminals 11 and 12. At the 
terminals 11 and 12 which have received those data, data to the effect that the electronic mail in the corresponding 
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mail boxes will be received are transmitted to the server terminal 21 . Thereupon electronic mail is transmitted from the 
server terminal 21 to the terminals 11 and 12. 

[0081] In the server terminal 21 , stored in memory, is a communication condition information extraction program for 
acquiring information on the outgoing-transmission conditions affecting electronic mail transmitted from the terminals 
5 11 and 12 to the mobile bodies 31 to 35 and on the return-transmission conditions affecting electronic mail sent by 
return transmission from the mobile bodies 31 to 35 to the terminals 11 and 12. When this communication condition 
information extraction program is run, communication condition information data representing current communication 
condition information are generated. 

[0082] In the serverterminal 21, meanwhile, stored in memory, is a mobile body information extraction program which 
10 searches the mail boxes of each of the terminals 11 and 12, and extracts mobile body information from the content of 
the electronic mail sent by return transmission to the terminals 11 and 12. When this mobile body information extraction 
program is run, all mobile body information data MD representing the latest information on all of the mobile bodies are 
generated. By all mobile body information data MD are meant data of content wherein the latest mobile body information 
is associated for each of the mobile bodies 31 to 35. 
15 [0083] Here, in the server terminal 21, a homepage for managing and monitoring the mobile bodies 31 to 35 is 
produced and stored in a database as data having a prescribed link structure. The display screens of the homepage 
are depicted in Figs. 27 to 32. In this specification, moreover, a homepage is defined as a general term for a linked 
series of pages that follows a top page. 

[0084] In the server terminal 21 , stored in memory, is a homepage update processing program for updating data in 
20 the related display screens of the homepage in accordance with the communication condition information data and 

the all mobile body information data MD described earlier. When this homepage update processing program is run. 

mobile body information in the related display screens of the homepage is updated according to the latest all mobile 

body information data MD stored in memory in the serverterminal 21 and the communication condition information in 

the related display screens of the homepage is updated according to the current communication condition information 
25 stored in memory in the server terminal 21 . As to time sequence data (the fuel quantity time sequence data indicated 

in Fig. 29), the latest data are added and the oldest data are deleted. 

[0085] The operation of this embodiment aspect is described next. 

[0086] Let it be assumed that the terminal 1 1 is a terminal deployed at the manager's end, for example, for the mobile 
bodies 31 to 35. 

30 [0087] When the WWW browser in this terminal 11 at the manager's end is opened, homepage data are read out 
from the serverterminal 21 by the WWW browser and displayed on a display screen of the display device of the terminal 
11. 

[0088] In Fig. 27 is represented a map display screen that is part of the homepage displayed on the display device 
of the terminal 11 . The data for this map are stored in memory in the terminal 11 computer. As diagrammed in Fig. 27, 

35 icons (pictographs) specifying each of the mobile bodies 31 to 35 are respectively displayed superimposed on the map. 
Because provision is made for displaying in the form of icons, the type of the mobile bodies 31 to 35 (bulldozer, hydraulic 
shovel, wheel loader, tractor-trailer, service car) can readily be distinguished on the screen. The position of the icons 
on the map corresponds to the latest mobile body positions detected by the GPS sensor 57 in each of the mobile 
bodies 31 to 35 and stored in the database in the server terminal 21 . 

40 [0089] When an input operation (key operation, mouse click operation, or the like) is effected by an input device of 
the terminal 11 to cause the homepage display screen to sequentially switch to the next page, sequential shifts are 
made from the current screen to the next display screen. By effecting a mouse click input operation on the icon of the 
mobile body one wishes to display (say, the mobile work machine 31 , for example), selected from among the icons of 
the mobile bodies 31 to 35 displayed on the display screen in this case, a display screen can be shifted to which 

45 represents detailed information only for that mobile work machine which one wishes to display 

[0090] Fig. 31 , for example, represents a display screen that displays a list of information for all of the mobile bodies 
31 to 35. 

[0091] When the icon of the mobile body (the mobile work machine 31 , for example) for which one wishes to display 
detailed information on the display screen represented here in Fig. 31 is clicked on, the display screen represented in 
50 Fig. 28 is shifted to, and the latest mobile body information relating to the specified mobile work machine 31 is displayed 
on the display screen. It is also possible, similarly, to shift to the display screen representing the detailed mobile body 
information for the specific mobile body represented in Fig, 28 from the map display screen for all of the mobile bodies 
31 to 35 diagrammed in Fig. 27. 

[0092] In Fig. 28 is represented a screen that displays latest data on individual machine or vehicle types. 
55 [0093] As represented in Fig. 28, mobile body information for a specific mobile body (mobile work machine 31, for 
example) is displayed, namely the current position thereof, service meter value, fuel quantity, engine r.p.m., engine 
cooling water temperature, battery voltage, hydraulic pump discharge pressure, oil level, abnormalities (error codes), 
images captured by the camera, and the like. In a case where the mobile work machine 31 is digging in a mounded 
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up pile of earth 116, as depicted in Fig. 6, for example, how the mounded up pile of earth 116 is being dug is captured 
by the camera 60. As a result, on the display screen on the terminal 11, as diagrammed in Fig. 28, an image of that 
mounded up pile of earth 116 is displayed. For that reason, the progress of the work being done by the mobile work 
machine 31 at a remote site can be visually ascertained on the terminal 11 . 
5 [0094] On the display screen represented here in Fig. 28, if a button for specific mobile body information pertaining 
to which one wishes to display time sequence data, such as the fuel quantity "graph" button, for example, is clicked 
on, the display screen diagrammed in Fig. 29 is shifted to, and a graph representing time sequence changes in the 
fuel quantity is displayed on the display screen. 

[0095] On the display screen diagrammed in Fig. 28, moreover, if the running map button is clicked on, the display 
10 screen diagrammed in Fig. 30 is shifted to, whereupon the running times (engine running times) of the mobile work 
machine 31 are represented in bar graphs by date. Thus a manager can easily ascertain the operating rate (productivity) 
of the specific mobile work machine 31 from the running map diagrammed in Fig. 30. 

[0096] Similarly, time sequence data on the occurrence of anomalies (error codes) in the mobile work machine 31 , 
that is, a history of anomaly occurrence, can be displayed on the display screen. Thus, judging by the history of past 

15 anomaly occurrences, appropriate measures can be taken in dealing with a new anomaly occurrence. Also, because 
the content of an anomaly occurrence can be unmistakably and promptly confirmed at the terminal 11, corrective 
measures can be taken with few personnel without dispatching a specialist technician to the site. 
[0097] A description is given next of the content of processing performed when making a request for the latest mobile 
body information for a specific mobile body from a homepage display screen on the terminal 11 . 

20 [0098] In this case, on the display screen diagrammed in either Fig. 31 or Fig. 27, the icon of the mobile body (the 
mobile work machine 31, for example) for which one wishes to request the latest mobile body information, selected 
from among all of the mobile bodies 31 to 35, is clicked on. As a result, request recipient identification data D2 the 
content whereof is "mobile body 31" are generated. 

[0099] Next, the display screen Is shifted to the request execution display screen diagrammed in Fig. 32 by performing 

25 an input operation to shift the display screen. 

[0100] Then the check box for the item to be requested, selected from among the items of mobile body information 
indicated in Fig. 32, namely "vehicle position, service meter," "fuel quantity," "work mode," "vehicle body alarm 1" 
(error code 1), "vehicle body alarm 2" (error code 2), "battery voltage," "engine water temperature," " "engine r.p.m.," 
"pump pressure," "oil level," "camera image," is clicked on. Thus the mobile body information (such as "vehicle 

30 position" and "fuel quantity," for example) to be requested from among all the mobile body information for the mobile 
work machine 31 is selected, and requested information identification data D3 the content whereof is "vehicle position" 
and "fuel quantity" is generated. Thus it is possible to select at will and request, through an input device of the terminal 
11, not only mobile body information that is basic for management purposes, such as vehicle position and service 
meter values or other operating rate and the like, but also mobile body information needed for maintenance and in- 

35 spection purposes, such as fuel quantity or battery voltage. It is also possible to operate and regulate the camera drive 
mechanism 61 by input operations at the terminal 11 that affect the direction of image-capture and lens zoom of the 
camera 60. 

[0101] However, as the information volume of the mobile body information to be requested becomes larger, the data 
communication volume also rises, and communication charges increase. Thereupon, in order to have the requesting 

40 party at the terminal 1 1 grasp what the communication charges are and be aware of the economics involved, transmitted 
and received data volumes are displayed at the stage where a mobile body information item is selected. More specif- 
ically, numerical values for "transmission bytes," "reception bytes," and "bytes charged this month" are displayed to- 
gether with "current byte count." Alternatively, the communication charges themselves may be displayed instead of 
the communication data volume. 

45 [0102] From the check boxes diagrammed in Fig. 32 for the terminals that are return transmission recipient terminals, 
namely "manager A (terminal 11)," "manager B," " "service car," "tractor-trailer (terminal 12)," the terminal at the 
display recipient where the mobile body information is to be displayed is clicked on. Thus the terminal (terminal 12, for 

example) at the display recipient is selected from among the terminals 11, 12 and display recipient identification 

data D4 the content whereof is "terminal 12" are generated. The terminal 12 is a terminal provided for the operator of 

50 the mobile work machine transporter (tractor-trailer) 35. 

[0103] Fig. 33 represents communication control processing procedures with a sequence diagram. The description 
which follows makes reference to this drawing. 

[0104] When an input operation is effected for the data described above on the terminal 11 of the request originator, 
request originator identification data D1 indicating the terminal (terminal 11) of the request originator, request recipient 
55 identification data D2 indicating the mobile body (mobile work machine 31 ) of the request recipient, and display recipient 
identification data D4 indicating the terminal (terminal 4) at the display recipient are transmitted to the server terminal 
21 as electronic mail with a data structure that accords with the communication protocol in the internet 2, that is, from 
the terminal 11 to the server terminal 21. The request originator identification data D1 ("terminal 11") here corresponds 
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to the mail address of the request originator terminal 11. The display recipient Identification data D4 ("terminal 12") 
corresponds to the mail address of the display recipient terminal 12. And the request recipient identification data D2 
("mobile worl< machine 31") corresponds to the mall address of the mobile work machine 31. 
[0105] The server terminal 21 receives transmitted electronic mail, reads In the request recipient Identification data 
D2, and stores the content of the electronic mail in the mail box of the mobile work machine 31 corresponding to those 
request recipient identification data D2 ("mobile work machine 31"). 

[0106] The server terminal (mail server) 21 transmits data to the mobile work machine 31 requesting it to come 
retrieve the electronic mail in the mail box. That is, a response request signal is transmitted from the communication 
satellite 9 to the mobile work machine 31 over the radio communications line 5. The transmission of this response 
request signal from the communication satellite 9 to the mobile work machine 31 is performed continuously because 
it will often be unknown whether communications are possible or not with the mobile work machine 31 in an environment 
where the communications conditions are not good, for example. Over against that, a confirmation as to whether or 
not there is a response request signal will be made intermittently from the mobile work machine 31 to the communication 
satellite 9. The confirmation of the presence or absence of the response request signal is performed by conducting 
sensing for a radio signal indicating a response request signal being transmitted down from the communication satellite 
9. Accordingly, the request can be definitely communicated from the communication satellite 9 to the mobile work 
machine 31. This confirmation of the presence or absence of a response request signal (sensing for a radio signal 
Indicating a response request signal) Is performed either when a certain event occurs or after a prescribed time Interval 
has elapsed after a certain even has occurred. 

[0107] For example, that the engine of the mobile work machine 31 has been started can be detected and that 
detection signal used as a trigger In performing the confirmation of the presence or absence of a response request 
signal. In that case, provision may be made so that a confirmation Is made of the presence or absence of a response 
request signal only when the engine Is first started In the day. 

[0108] Or that an anomaly has occurred in the mobile work machine 31 can be detected and that detection signal 
used as a trigger in performing the confirmation of the presence or absence of a response request signal. 
[0109] Or a confirmation can be made of the presence or absence of a response request signal at a point In time 
when a prescribed time interval has elapsed since the last transmission was made by the mobile work machine 31 , 
and the next transmission then made. 

[0110] The certain event or prescribed time Interval noted above can be altered at will. Provision may be made for 
making such alteration by an input operation using an input device of the terminal 11. 

[0111] When, as a result of the confirmation of the presence or absence of the response request signal, It is found 
that there is a response request signal, the mobile work machine 31 transmits data to the effect that the electronic mail 
in Its own mail box will be received, via the communication satellite 9 to the server terminal 21. As a result of that, 
electronic mall Is transmitted from the server terminal 21 to the mobile work machine 31 . 

[01 12] More specifically, the electronic mail Is transmitted via the internet 2 to the network control station 7, and the 
electronic mail data are subjected to a protocol conversion. The electronic mall, after protocol conversion, Is sent to 
the dedicated line 3. Then the electronic mail is transmitted via the satellite ground station 8, feeder line 4, communi- 
cation satellite 9, and radio communications line 5 to the mobile work machine 31 , and Is received by the satellite 
communication antenna 58 of the mobile work machine 31. 

[0113] The communication terminal 56 In the mobile work machine 31 reads the request information identification 
data D3 ("vehicle position," "fuel quantity") from the electronic mall received by the satellite communication antenna 
58, and Instructs the communication controller 54 to fetch the mobile body information corresponding to that request 
information identification data D3, that is, the vehicle position data and fuel quantity data, into that mobile work machine 
31. 

[0114] At the communication controller 54 that has received, the vehicle position data currently being detected by 
the GPS sensor 57 is sent to the communication terminal 56. Also, data to the effect that the "fuel quantity" should be 
acquired by the electronic control controller 53 are coded in a frame signal and sent to the signal line 52. At the electronic 
control controller 53, the content coded in the frame signal is read, and current fuel quantity detection data are collected 
from the sensor group 62 in that electronic control controller 53 and coded in a frame signal. Then that frame signal is 
sent over the signal line 52 to the communication controller 54. At the communication controller 54, the fuel quantity 
data coded in the frame signal are read out and sent to the communication terminal 56. As a result, at the communication 
terminal 56, the vehicle position data and fuel quantity data are Incorporated as mobile body information data D3' into 
electronic mail for return transmission. 

[0115] From the communication terminal 56, by the satellite communication antenna 58, return transmission origi- 
nator identification data D2 (mobile work machine 31) indicating the return transmission originator mobile body, return 
transmission recipient identification data D4 (terminal 12) Indicating the return transmission recipient terminal, and 
mobile body information data D3' indicating the mobile body Information (vehicle position data and fuel quantity data) 
are transmitted to the communication satellite 9 as electronic mall for return transmission In a data structure that accords 
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with the prescribed communication protocol. D1 and D3 are also transmitted. D1 can be used as a key for sorting 
communication charges to each charge incurring entity. Also, D3 is used for identifying the content of D3'. Here, the 
return transmission originator identification data D2 ("mobile work machine 31") corresponds to the mail address of 
the mobile work machine 31. And the return transmission recipient identification data D4 ("terminal 12") corresponds 
to the mail address of the display recipient terminal 12. 

[0116] The electronic mail for return transmission is received by the communication satellite 9, and then transmitted 
via the feeder line 4, satellite ground station 8, and dedicated line 3 to the network control station 7. At that network 
control station 7, the data of the electronic mail for return transmission are subjected to a protocol conversion, and the 
electronic mail for return transmission, after protocol conversion, is sent to the internet 2. 

[0117] The server terminal 21 receives the transmitted electronic mail, reads the return transmission recipient iden- 
tification data D4, and stores the content of the electronic mail in the mail box of the terminal 12 corresponding to that 
return transmission recipient identification data D4 ("terminal 12"). 

[0118] Then the mobile body information extraction program is run, the mobile body information data D3' ("vehicle 
position data" and "fuel quantity data") and the return transmission originator identification data D2 ("mobile work ma- 
chine 31") are extracted from the content of the electronic mail stored in the mail box of the terminal 12, and the latest 
vehicle position data and fuel quantity data are stored in memory, associated with the address of the mobile work 
machine 31. In this manner the content of the all mobile body information data MD is updated. 
[0119] The server terminal (mail server) 21 transmits data to the terminal 12 requesting the electronic mail in the 
mail box to be retrieved. The terminal 12 that received that data transmits data to the server terminal 21 to the effect 
that the electronic mail in the mail box will be received. As a result, electronic mail is transmitted from the serverterminal 
21 to the terminal 12. The data transmitted can be restricted according to the security level of D4. 
[0120] When electronic mail is received by the terminal 12 of the operator of the mobile work machine transporter 
35, the return transmission originator identification data D2 (mobile work machine 31) and the mobile body infomnation 
data D3' (vehicle position data and fuel quantity data) are read out from the electronic mail data. Thereupon, on the 
display screen on the terminal 12, the contents of the electronic mail, that is, the current position of the mobile work 
machine 31 and the fuel currently remaining therein, are displayed. 

[0121] For this reason, the operator of the transporter vehicle 35, from the display screen on the temninal 12, can 
recognize the specific mobile work machine type 31 for which transport has been designated from the manager's end, 
and can recognize the current position and current fuel quantity which he or she needs to know in order to transport 
that mobile work machine 31. Not only so, but the operator at the terminal 12 can obtain just the information necessary 
for the job from the display screen on the terminal 12 without performing an information request input operation. In 
other words, an operator who wishes to obtain information, even when in a situation wherein he or she is unable to 
perform an input operation, at the terminal 12 end, can obtain information necessary for a job. Hence the work of 
transporting the mobile work machine 31 can be done extremely efficiently. 

[0122] In the embodiment aspect described in the foregoing, furthermore, although provision is made so that infor- 
mation required for transportation is displayed at the terminal 1 2 of the operator of the transporter vehicle 35 by effecting 
a request input operation at the terminal 11 on the manager's end, an embodiment is also possible wherewith infor- 
mation required for such servicing as maintenance or inspection is displayed at the terminal 12 of a service person 
who drives the service car 34, by effecting a request input operation at the terminal 11 on the manager's end. 
[0123] In that case, similarly, electronic mail that contains, as mobile body information, the current position data and 
service meter value, and anomaly data for the mobile work machine 31, is transmitted from the terminal 11 at the 
manager's end via the mobile work machine 31 to the terminal 12 on the service person's end. 
[0124] When the electronic mail is received by the terminal 12 on the sen/ice person's end, the return transmission 
originator identification data D2 (mobile work machine 31 ) and the mobile body information data D3' (vehicle position 
data and anomaly data (error codes)) are read out from the electronic mail data. Thereupon, on the display screen on 
the terminal 12, the contents of the electronic mail, that is, the current position and the current anomaly occurrence 
items (error codes) for the mobile work machine 31 , are displayed. 

[0125] Thus a service person driving the service car 34, from the display screen on the terminal 12, can recognize 
the specific type of mobile work machine 31 for which servicing is instructed from the manager's end, and can also 
recognize the current vehicle position and current anomaly occurrence items (error codes) required for the servicing 
of that mobile work machine 31. In addition, as far as the service person at the terminal 12 is concerned, he or she 
can obtain just that information needed for the job from the display screen on the terminal 12 without performing an 
information request input operation. In other words, a service person who wishes to obtain information, even when in 
a situation wherein he or she is unable to perform an input operation, at the terminal 12 end, can obtain information 
necessary for a job. Hence such work as maintaining and inspecting the mobile work machine 31 can be done extremely 
efficiently. 

[0126] A case is considered next where the terminal on the manager's end is the server terminal 21 . 

[0127] In this case, by effecting a request operation input at the terminal 12 of the service person who drives the 
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service car 34, information required for managing a plurality of mobile bodies in a unified manner can be displayed on 
the server terminal 21 on the manager's end. In the case where a service person has replenished the oil in the mobile 
work machine 31, for example, that service person himself or herself has recognized on site that the oil has been 
thoroughly replenished, wherefore there is no need to confirm that fact again on the display screen on the terminal 12. 
5 There is a need, however, to present information to the manager's end so that the fact that the oil replenishing operation 
has been finished and the time the oil was replenished can be managed. 

[0128] In this case also, similarly, electronic mail that contains, as mobile body information, the current oil level data 
for the mobile work machine 31 is transmitted from the terminal 12 at the service person's end via the mobile work 

machine 31 to the server terminal 21 . 
10 [0129] When the electronic mail is received by the server terminal 21 , the return transmission originator identification 
data D2 (mobile work machine 31) and the mobile body information data D3' (oil level data) are read out from the 
electronic mail data. Thereupon, on the display screen of the server terminal 21, the content of the electronic mail, that 
is, the current oil level of the mobile work machine 31, is displayed. 

[0130] Hence the manager, from the display screen of the server terminal 21, can recognize the specific type of the 
15 mobile work machine 31 for which the oil replenishment servicing has been finished, and can also recognize the current 
oil level which is necessary to know to manage the mobile work machine 31 . In addition, as far as the manager at the 
server terminal 21 is concerned, just that information which is necessary for managing can be obtained from the display 
screen of the server terminal 21 without performing an information request input operation. In other words, a manager 
who wishes to obtain information, even when in a situation wherein he or she is unable to perform an input operation, 
20 at the server terminal 21, can obtain information necessary for managing a mobile body. Hence the work of managing 
the mobile bodies 31 to 35 in a unified manner can be done extremely efficiently. 

[0131] In the embodiment aspect described in the foregoing, the terminal of the request originator and the terminal 
of the display recipient are made different, but the request originator terminal and display recipient terminal may be 
made the same. 

25 [0132] For example, by performing a request input operation at the terminal 11 of the operator of the mobile work 
machine 31 , information necessary for a work-start inspection can be displayed on the same terminal 11 . The operator 
of the mobile work machine 31 performs that request input operation at the terminal 11 in the office prior to boarding 
the vehicle. 

[0133] In this case also, similarly, electronic mail that contains, as mobile body information, the current fuel quantity 
30 data and oil level data for the mobile work machine 31 , is transmitted from the terminal 11 via the mobile work machine 
31 to the terminal 11. 

[0134] When the electronic mail is received at the terminal 11 , the return transmission originator identification data 
D2 (mobile work machine 31) and the mobile body information data D3' (fuel quantity data and oil level data) are read 
out from the electronic mail data. Thereupon, on the display screen on the terminal 11, the contents of the electronic 

35 mail, namely the current fuel quantity and oil level for the mobile work machine 31 , are displayed. 

[0135] Hence the operator of a mobile work machine can, from the display screen on the terminal 11 , recognize the 
current fuel quantity and oil level needed to be known for a work-start inspection on the specific type of mobile work 
machine 31 that he or she is to board. In this case, as far as the operator at the terminal 11 is concerned, he or she is 
able to obtain beforehand, from the display screen on the terminal 11, just that information required for a work-start 

40 inspection, without actually moving to the mobile work machine 31. Thus the work-start inspection can be performed 
easily and efficiently, and potential problems discovered during the work-start inspection can be dealt with before they 
become real problems. 

[0136] Similarly, by implementing a request input operation at the terminal 11 of the operator of the mobile work 
machine transporter 35, information necessary for a transport job can be displayed on that same terminal 11. Thus the 

45 operator of the mobile work machine transporter 35 is able, from the display screen on the terminal 11 , to recognize 
the mobile body information (current position, current fuel quantity, and the like) needed for transporting the specific 
type of mobile work machine 31 that is to be transported. In this case, as far as the operator at the terminal 11 is 
concerned, he or she is able to obtain beforehand, from the display screen on the terminal 11, just that information 
required for a transport job, without actually moving to the mobile work machine 31. Thus the transport job can be 

50 performed easily and efficiently, and potential problems dealt with before they become real problems. 

[0137] Similarly, by effecting a request input operation at the terminal 11 of the service person operating the service 
car 34, information necessary to such servicing as maintenance and inspections and the like can be displayed on that 
same terminal 1 1 . Hence the service person operating the service car 34 is able, from the display screen on the terminal 
1 1 , to recognize mobile body information (current position, anomaly occurrence, service meter value) needed to service 

55 the specific type of mobile work machine 31 that is to be serviced. In this case, as far as the service person at the 
terminal 11 is concerned, he or she is able to obtain beforehand, from the display screen on the terminal 11, just that 
information required for a servicing job, without actually moving to the mobile work machine 31 . Thus the servicing of 
the mobile work machine 31 can be performed easily and efficiently, and potential problems dealt with before they 
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become real problems. In other words, anomalous conditions can be recognized before actually moving to the mobile 
work machine 31 , and parts acquisition, requests for support personnel, and studies on repair methods can be accom- 
plished efficiently. 

[0138] Based on this embodiment aspect, moreover, a benefit is realized in that the latest all mobile body information 
5 data MD relating to the plurality of mobile bodies 31 to 35 updated by request input operations from the plurality of 
terminals 11, 12 can be displayed on any terminal (terminal 11, for example). This is now described, making refer- 
ence again to Fig. 33. 

[0139] That is, as described already, when electronic mail for return transmission is transmitted to the server terminal 
21 from the mobile work machine 31 , the mobile body information extraction program is run at the server terminal 21 , 

10 the mobile body information data D3' ("vehicle position data," "fuel quantity data") and the return transmission originator 
identification data D2 ("mobile work machine 31") are both extracted from the content of the electronic mail stored in 
the mail box of the display recipient terminal 12, and the iatest vehicle position data and fuel quantity data are stored 
in memory, associated with the address of the mobile work machine 31 . Thus the content of the all mobile body infor- 
mation data MD is updated. At the server terminal 21, moreover, the homepage update processing program noted 

15 earlier is run, and the mobile body information on the relative display screen of the homepage is updated according to 
the latest all mobile body information data MD stored in memory in the server terminal 21. As to time sequence data 
(the fuel quantity time sequence data and the like indicated in Fig. 29), the latest data are added and the oldest data 
are deleted. 

[0140] Thereupon, when the WWW browser is opened at terminal 11 , updated homepage data are read out from 
20 the server terminal 21 , by the WWW browser. As a consequence, mobile body information that has been updated by 
the latest all mobile body information data MD is displayed on the display screen of the display device of the terminal 
11. That is, when an input operation requesting the latest all mobile body information data MD is effected from the 
terminal 1 1 to the server terminal 21 , the latest all mobile body information data MD are displayed on the display screen 
on the terminal 11. 

25 [0141] Let it now be assumed that the display diagrammed in Fig. 27 is made on the terminal 11 . 

[0142] Thereupon, the display of the icon of the mobile work machine 31 on the map represented in Fig. 27 is switched 
to a position on the map in response to the latest (current) vehicle position data. 

[0143] When the display screen diagrammed in Fig. 28 is switched to, the displays of the numerical values of the 
"position data" and of the "fuel quantity" on the screen are switched, respectively, to displays of numerical values of 
30 the latest (current) vehicle position data and of the latest fuel quantity data; When the display screen diagrammed in 
Fig. 29 or Fig. 30 is switched to, the display of the graph of changes in the fuel quantity over time or of the running 
map is switched to display the latest information. 

[0144] Based on this embodiment aspect, as described in the foregoing, the latest all mobile body information data 
MD relating to the updated plurality of mobile bodies 31 to 35 can be displayed on the display screen of any terminal 

35 11 in response to request input operations from the plurality of terminals 11, 12 Thus benefits are realized in that 

the latest mobile body information for the plurality of mobile bodies 31 to 35 can be obtained at any terminal, and all 
the mobile bodies can be managed and monitored. In other words, the latest mobile body information relating to the 
plurality of mobile bodies 31 to 35 requested by a plurality of requestors can be managed in a unified manner at any 
terminal. 

40 [0145] In this embodiment aspect, a database is provided for each of the server terminals 21 and 22, and the all 
mobile body information data MD are stored in memory separately. Thereupon, by transferring the stored data (all 
mobile body information data MD) in the database of one server terminal to the database in another server temninal, 
the information for all mobile bodies can be shared jointly by the database in the other server terminal, and the stored 
content (all mobile body information data MD) of the server terminals can be made the same content. Specifically, this 

45 is achieved by the method of taking the electronic mail (wherein is written mobile body information) that is sent by 
return transmission to one server terminal and automatically transferring it to the other server terminal. 
[0146] Now, in the service car 34, as described earlier, a terminal 13 equivalent to the terminal 11 and the terminal 

12 is carried, in which terminal 13 the functions of the automobile navigation unit 55 are incorporated and operated. 
[0147] An embodiment aspect is described below wherein work instruction data are transmitted from the terminal 11 

50 at the manager's end to the terminal 13 provided in the service car 34, and work instructions are given to a service 
person. A service person, in particular, will often be engaged in outdoor activities such as making repairs, exchanging 
parts, and making inspections and the like, thus having few opportunities to directly contact the manager. If the system 
in this embodiment aspect is utilized, there is no limitation on the time or place where work instructions are received, 
wherefore work instructions can be received efficiently. 

55 [0148] From the terminal 11 at the manager's end, in like manner as described with reference to Fig. 33, the terminal 

13 carried on board the service car 34 is made the display recipient terminal (display recipient identification data 04), 
and the mobile work machine 31 is made the request recipient mobile body (request recipient identification data D2), 
and electronic mail to which the data of the message "malfunction E has occurred; proceed immediately" have been 
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added is transmitted. Here, tlie data of tiie message "malfunction E has occurred; proceed immediately" are added to 
ttie electronic mail by effecting an input operation with an input device of the terminal 11. 

[0149] Hence, on the display screen 13a on the terminal 13 of the service car 34 that is the display recipient terminal, 
as diagrammed in Fig. 3, the icon of the mobile work machine 31 that is the subject of servicing is displayed at the 
5 latest (current) position on the map, and the icon of the service car 34 itself is displayed at the current position on the 
map. The current position of the vehicle 34 itself is detected by the GPS sensor 57 carried on board that vehicle 34, 
and displayed on the screen 13a. In the message section 103 on the display screen on the temiinal 13, moreover, a 
message transmitted by electronic mail ("instruction message: malfunction E has occurred; proceed immediately") is 
displayed. 

10 [0150] Thus the service person riding in the service car 34 can recognize from the display screen 13a that the next 
service subject (destination) is the mobile work machine 31 , and where the current position is, as well as see a message 
relating to the work content. In the terminal 1 3, furthermore, an automatic route generation program is stored in memory. 
With this automatic route generation program, if the current position of that vehicle 34 and the destination thereof (i.e. 
the current position of the mobile work machine 31) are given, processing is performed to automatically generate the 

15 shortest travel route on the map. Hence, when this automatic route generation program is run, on the display screen 
13a on the terminal 13, the shortest travel route 102 from the current position of that vehicle 34 to the current position 
of the mobile work machine 31 that is the destination is displayed. 

[01 51] Accordingly, as far as the service person is concerned, he or she can drive the service car 34 to the destination, 
following the display screen 13a on the terminal 13, and do the work. 

20 [0152] If it is possible to perform work exactly according to the content of the work instructions, the button 110 indi- 
cating "acknowledge" on the display screen 13a is clicked on. When the service car 34 reaches the destination and 
the service person begins working, the button 113 indicating "arrived" on the display screen 13a is clicked on. And 
when the servicing work at the mobile work machine 31 has been completed, the button 112 indicating "completed" 
on the display screen 13a is clicked on. In the event that, for some reason or other, the service person cannot accept 

25 the work as described in the work instruction, the button 111 indicating "pause" on the display screen 13a is clicked 
on. The content of these input operations effected by mouse click operations at the terminal 1 3 are transmitted to the 
terminal 11 at the manager's end from the terminal 13 by electronic mail. At the terminal 11 , the work progress being 
made by the service car 34 can be ascertained by receiving such electronic mail. In addition to being effected by such 
touching operations as mouse clicking, keyboard entry, and panel touching operations, the input operations may be 

30 effected by voice. 

[0153] Thus servicing such as maintenance and inspections is perfomied extremely efficiently. Based on this em- 
bodiment aspect, in particular, because the latest position of the mobile work machine 31 is displayed on the screen 
1 3a, one can operate one's own vehicle 34 definitely without losing sight of the objective, even when the service subject 
31 is moving within the work site. 
35 [0154] In the embodiment aspect described in the foregoing, provision is made so that electronic mail making the 
display recipient terminal the terminal 1 3 of the service car 34 is transmitted from the terminal 1 1 at the manager's end 
and the content diagrammed in Fig. 3 is displayed on the terminal 13. However, it is possible to display the content 
diagrammed in Fig. 3 on the terminal 13 by the procedures outlined below. 

40 1) From the terminal 11 at the manager's end, electronic mail making that terminal 11 the display recipient terminal 

(display recipient identification data D4) and making the mobile work machine 31 the request recipient mobile body 
(request recipient identification data D2) is transmitted. Thereby, the latest position of the mobile work machine 
31 will be acquired by the terminal 11. 

2) Electronic mail making the cun-ent position of the mobile work machine 31 obtained as noted above and the 
45 message "malfunction E has occurred; proceed immediately" the work instruction data is transmitted from the 

terminal 11 to the terminal 13. 

[01 55] It is also possible to cause the content diagrammed in Fig. 3 to be displayed on the terminal 1 3 by the following 

procedures. 

50 

1) Electronic mail containing the message data "malfunction E has occurred; proceed immediately" is transmitted 

from the terminal 11 to the terminal 13. 

2) At the terminal 13, the WWW browser is opened, and updated homepage data are read out from the server 
terminal 21 by the WWW browser. For that reason, the latest position of the mobile work machine 31 will be 

55 displayed, as the latest all mobile body information data MD, on the display screen of the terminal 1 3. 

[0156] The content of the work instruction data indicating both the work content and the mobile body position sent 
from the terminal 11 at the manager's end is discretionary. For example, the work content may designate the work 
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content for one full day. Here, by effecting a request from the terminal 11 at the manager's end to the server terminal 
21 for a running map (cf. Fig. 30) for the service car 34, the operating rate for that service car 34 for one day can be 
ascertained. Accordingly, by comparing that operating rate for one day against the work content for one full day in- 
structed from the manager's end to the service car 34, it is possible to produce a daily work report automatically and 
5 accurately. 

[0157] Provision may also be made so that, instead of simply transmitting the position of the service subject (i.e. the 
position of the mobile work machine 31) from the terminal 11 at the manager's end to the terminal 13 of the service 
car 34, that is sent together with the position of another service car 34'. By so doing, the position of the other service 
car 34' will be displayed on the display screen 1 3a of the terminal 1 3 in the service car 34, thus making it easy to move 
10 to or communicate with that service car 34", so that service work can be performed even more efficiently. That is, it will 
become possible to borrow tools or replacement parts or the like from other service persons, or to request their assist- 
ance. If the service person is highly experienced, moreover, he or she can provide advice. 

[0158] In the embodiment aspect described In the foregoing, moreover, data on the position of one mobile work 
machine 31 are transmitted from the terminal 11 at the manager's end to the terminal 13 In the sen/ice car 34, but an 
15 implementation Is also possible wherewith provision is made for transmitting the positions of a plurality of mobile work 
machines 31 A, 31 B, 31 C, and 31 D, and efficiently conducting a service patrol to that plurality of mobile work machines 
31 A to 31 D. 

[01 59] In that case, to the terminal 1 3 of the service car 34 are transmitted work Instruction data the content whereof 
includes the current positions of the plurality of mobile work machines 31 A to 31 D and the values of service meter 
20 Increase for each of those mobile work machines 31 A to 31 D from the previous patrol until the present ("3 H," "678 
H,""10 H,""500 H"). 

[0160] In response thereto, on the display screen 13a on the terminal 13 In the service car 34, as diagrammed In 
Fig. 5, the Icons of the mobile work machines 31 A to 31 D are displayed in their current positions on the map and the 
values of service meter Increase for each of those mobile work machines 31 A to 31 D are also displayed. Here, even 

25 If the mobile work machine 31 D, for example, has moved relative to its previous position (depicted by broken lines), 
the current position (depicted by solid lines) will be displayed on the map on the screen 1 3a. 
[0161] In the terminal 13, moreover, an automatic patrol route generation program is stored in memory. With that 
automatic patrol route generation program, when the current position of that vehicle 34 and a plurality of candidate 
patrol sites (the mobile work machines 31 A to 31 D) are given, only those candidate patrol sites having a service meter 

30 Increase value larger than a set value are selected, and processing is performed to automatically generate the most 
efficient patrol travel route passing through those selected candidate patrol sites. Accordingly, when this automatic 
route generation program is run, on the display screen 13a on the terminal 13, a patrol travel route 108 Is displayed 
as a solid line that originates at the current position of that vehicle 34, passes through the mobile work machines 31 B 
and 31 D having large service meter Increase values ("678 H" and "500 H"), and returns back to that vehicle 34. 

35 [01 62] Accordingly, as far as a service person is concerned, by driving the service car 34 along the patrol travel route 
108 indicated by the solid line, following the display screen 13a on the terminal 13, and performing work at the patrol 
sites, he or she can perform the service patrol extremely efficiently. That is, conventionally, provision was made so 
that, when a certain time period had elapsed since the previous service patrol, a patrol path 109 passing through all 
of the mobile work machines 31 A to 31 D was established uniformly, as indicated by the solid lines in Fig. 5, and the 

40 work was performed on all of those vehicles. In contrast therewith, based on this embodiment aspect, work is done 
following the patrol travel route 108 that avoids the mobile work machines 31A and 31C for which the operating time 
has not advanced since the previous service patrol (having service meter Increase values of "3 H" and "10 H"), where- 
fore needless work can be avoided. 

[0163] The patrol travel route 108 indicated by the solid lines in Fig. 5 may also be established according to the 

45 judgment of a service person instead of being generated automatically. 

[0164] Although in this the embodiment aspect, described in the foregoing, work instruction data are transmitted 
from the terminal 11 at the manager's end to the terminal 13 carried on board the service car 34, an implementation 
is also possible wherewith work instruction data are transmitted from the terminal 11 at the manager's end to the 
terminal 14 carried on board the mobile work machine transporter 35 in order to have transport loading operations 

50 performed efficiently. 

[0165] In that case, to the terminal 14 of the mobile work machine transporter 35, electronic mail is transmitted which 
contains, as data, the current position of the mobile worl< machine 31 that is the loading site, the position of the offloading 
site 106 where the loaded vehicle will be offloaded, and the message "return upon completion. " 
[0166] In response thereto, on the display screen 14a on the terminal 14 of the transport vehicle 35, as diagrammed 
55 in Fig. 4, the icon for the mobile work machine 31 is displayed at the current position on the map, and the icon for the 
offloading site 106 is displayed on the map in a corresponding position. The current position of that vehicle 35 is 
detected by the GPS sensor 57 carried on board that vehicle 35, and displayed on the display screen 14a. In the 
message area 107 on the display screen on the terminal 14, the message transmitted with the electronic mail ("instruc- 
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tion message: return upon completion") is displayed. Thereby, the operator riding in the transport vehicle 35 is able, 
from what is on the display screen 14a, to learn that the next transport subject Is the mobile work machine 31, the 
current position thereof, the site where that vehicle is to be offloaded, and other specific work content. 
[0167] In the terminal 14 is stored in memory an automatic transport route generation program. With that automatic 

5 transport route generation program, processing is performed to automatically generate the shortest transport travel 
route that begins at the current position of that vehicle 35, passes through the loading site 31, and arrives at the 
offloading site 106, with only roads selected that are wide enough for that vehicle 35 to pass over. Accordingly, when 
the automatic transport route generation program is run, on the display screen 14a on the terminal 14 is displayed the 
shortest transport travel route 104 from that vehicle 35, through the position of the mobile work machine 31, to the 

10 offloading site 106, which avoids the narrow road 105 over which that vehicle 35 cannot pass. 

[0168] If it is possible to perform work exactly according to the content of the work instructions, the button 110 indi- 
cating "acknowledged" on the display screen 14a is clicked on. When the transport vehicle 35 arrives at the mobile 
work machine 31 and begins the loading operation, the button 114 indicating "loading" on the display screen 14a is 
clicked on. When the transport vehicle 35 arrives at the offloading site 106 and begins to offload the vehicle, the button 

15 115 indicating "offloading vehicle" on the display screen 14a is clicked on. And when the job of loading and transporting 
(and offloading) the transport vehicle 35 is finished, the button 112 Indicating "completed" on the display screen 14a 
Is clicked on. In the event that, for some reason or other, the operator cannot accept the work as described In the work 
Instruction, the button 111 indicating "pause" on the display screen 14a Is clicked on. The contents of these input 
operations effected by mouse click operations at the terminal 14 are transmitted to the terminal 11 at the manager's 

20 end from the terminal 14 by electronic mail. At the terminal 11, the work progress being made by the transport vehicle 
35 can be ascertained by receiving such electronic mail. In addition to being effected by such touching operations as 
mouse clicking, keyboard entry, and panel touching operations, the input operations may be effected by voice. 
[0169] Thus the operator, by driving the transport vehicle 35 along the transport travel route 104 and performing 
work In accordance with the display screen 1 4a on the terminal 14, can perform loading and transporting (and offloading) 

25 operations extremely efficiently. It Is also possible to use the return route of the transport vehicle 35 after the offloading 
(when running empty) for transporting another of the mobile work machines 31 to 33 and thus achieve even higher 
efficiency. 

[0170] An implementation Is also possible wherein work instruction data are transmitted from the terminal 11 at the 
manager's end to the terminal carried on board a mobile work machine 31 such as a hydraulic shovel, and excavation 

30 work or the like Is made to be performed efficiently. 

[0171] For example, by transmitting, to the terminal of the mobile work machine 31 , data Indicating the target exca- 
vation volume for that day, the time of terminating the work, and the current position of a dump truck at a loading point, 
those data can be displayed on the display screen of the terminal, the operator can be made to operate the work 
machine In accordance with the display screen, and a series of operations Including digging earth and loading it In a 

35 dump truck can be performed efficiently. 

[0172] It should be noted that, in this embodiment aspect, data are sent and received using electronic mail services 
on the Internet 2. When that Is the case, the server terminal 21 functioning as the mall server confirms the presence 
or absence of electronic mall in the mail boxes at regular periods. Hence a certain delay arises from the transmission 
of electronic mall at a terminal (the terminal 1 1 , for example) until It is actually received by the mobile body (the mobile 

40 work machine 31 , for example) at a given mail address. 

[0173] In this embodiment aspect, data sending and receiving are performed by satellite radio communications 
through the communication satellite 9. With satellite radio communications, in cases where the communications envi- 
ronment between the transmitter and receiver is not good, as when the maximum elevation angle of the satellite is 
small so that it cannot be viewed by the mobile body, the radio communications line 5 cannot be secured, wherefore 

45 processing is performed to attempt communications some number of times. For that reason, delays also occur from 
the transmission of data from the communication satellite 9 until such data are actually received by a mobile body (the 
mobile work machine 31 , for example) which are due to the communication environment. 

[0174] Thus, in the communication system of this embodiment aspect, a time difference of a number of minutes, for 
example, develops between the time electronic mail is transmitted from a request originator terminal until the time it is 

50 received by the request recipient mobile body. In a communication system exhibiting such poor real time performance 
as this, there is a danger that the operator of the request originator terminal will suffer from anxiety due to the uncertainty 
of communication status, and that work efficiency will be affected. There is also a danger that electronic mail of duplicate 
content will be retransmitted, due to the uncertainty of communication status, affecting communication costs. 
[0175] Accordingly, it is desirable that the condition of communications with the mobile bodies be displayed on a 

55 display screen of a terminal so as to avoid both deterioration in work efficiency caused by communication condition 
uncertainties and increases in communication costs. 

[0176] Furthermore, in this embodiment aspect, mobile body information requests are sent from a plurality of termi- 
nals to a single mobile body. Accordingly, how recent the mobile body information currently in hand is (when the mobile 
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body information request was effected) cannot be determined by one terminal alone. 

[0177] Accordingly, it is desirable that a display be made on the terminal display screen as to how much time has 
elapsed since the last request was made to the mobile body, and that the operator be informed of mobile body man- 
agement Information as to how recent the mobile body information currently in hand is. 

5 [0178] Such demands are met by the embodiment aspect described below. 

[0179] On the temiinal 11, as diagrammed in Fig. 31, icons (a picture of a hydraulic shovel, a picture of a service 
car, a picture of a tractor-trailer, and the like) as mobile body identifiers are displayed, associated respectively with the 
plurality of mobile bodies 31 to 35. When electronic mail is transmitted requesting mobile body information from a 
request originator terminal 11 to a request recipient mobile work machine 31 , a change occurs in the display content 

^0 of the icon for that mobile work machine 31 with the modes indicated in Fig. 16(a), according to the communication 
status. 

[0180] That is, the color of the icon for that mobile work machine 31 changes between "blue," "yellow," "green," and 
"red" according to how the communication status between the terminal 11 and the mobile work machine 31, that is, 
the communication procedures, change between "no request," "request in progress," "return transmission made," and 
15 "no return transmission," as indicated in Fig. 16(a). 

[0181] This is described with reference to the flowchart given in Fig. 15. 

[0182] In Fig. 15 are represented processing procedures for causing displays to transition according to the commu- 
nication procedures. This processing is performed by the server terminal 21 , and the results of that processing are 
displayed on the display screen on the terminal 11. 
20 [0183] First, in the initial condition, the icon forthe mobile work machine 31 Is displayed in a "blue" color corresponding 
to "no request" (step 201). 

[0184] Here, when electronic mail requesting mobile body information is transmitted from the request originator ter- 
minal 11 to the request recipient mobile work machine 31, and that electronic mail is stored in a mail box addressed 
to the mobile work machine 31 (decision YES in step 202), the icon for the mobile work machine 31 transitions to a 

25 "yellow" color display corresponding to "request in progress" (step 203). 

[0185] Now, when electronic mail sent by return transmission from the request originator mobile work machine 31 
is stored in the mail box (decision YES in step 204), the icon for the mobile work machine 31 transitions to a "green" 
color display corresponding to "return transmission made" (step 207). When one day elapses after the transition to the 
"return transmission made" condition (decision YES in step 208), the icon for the mobile work machine 31 returns to 

30 the "blue" color display corresponding to "no request" (step 201). In that case, at the point in time where the mobile 
body information sent by return transmission is transmitted to and displayed on a display recipient terminal (terminal 
12, for example), the processing may be jumped from step 207 to step 201 so as to return to the "blue" color display 
corresponding to "no request." 

[0186] When, on the other hand, electronic mail that is supposed to be sent back from the request recipient mobile 
35 work machine 31 is not stored in the mail box (decision NO in step 204 and decision YES in step 205), it is judged that 
it will be difficult to secure the radio communications line 5, and the icon for the mobile work machine 31 transitions to 
a "red" color display corresponding to "no return transmission" (step 206). 

[0187] In the foregoing description, the case is assumed of a request being made for mobile body information from 
the terminal 11 to the mobile work machine 31. However, in cases also where mobile body information requests are 

^0 made from the terminals 11 , 12, ... to the mobile bodies 31 , 32, 33, 34, and 35, in like manner, the icons for the request 
originator mobile bodies change, at the request originator terminals, according to the communication status. 
[0188] Based on this embodiment aspect, as described in the foregoing, even when communication means exhibiting 
poor real time performance are used, the display content changes according to those communication status, and the 
"extent of communication delays" can be verified from the display screen on the terminal device 11 . Making a duplicate 

45 request with another terminal is also eliminated. Hence declines in work efficiency caused by communication condition 
uncertainty, and rises in communication costs, can be avoided. 

[01 89] An embodiment aspect is described next wherewith the time which has elapsed since there was last a request 
to a mobile body is displayed, on the display screen on the terminal 11 , and an operator can be informed of the mobile 
body managing information of how recent the mobile body information currently in hand is. 

50 [0190] Specifically as diagrammed in Fig. 18, in response to changes in the elapsed time since the last request to 

the mobile work machine 31 from the terminals 11 , 12 namely "no request within 1 day," "no request for from 1 to 

3 days," "no request for from 3 days to 1 week," and "no request for 1 week or more," the color of the icon for that 
mobile work machine 31 changes from "blue" ("no request #0"), to "yellow" ("no request #1), to "pink" ("no request 
#2"), to "red" ("no request #3"). 

55 [0191] As diagrammed in Fig. 18, when electronic mail requesting mobile body information is transmitted to the 

request recipient mobile work machine 31 from the terminals 11, 12 and that electronic mail is stored in the mail 

box addressed to the mobile work machine 31 (decision YES in step 301), a timer is reset (step 305), and the icon for 
the mobile work machine 31 transitions to a "blue" color display corresponding to "no request #0" (step 306). 
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[0192] When the time elapsed since the timer was reset is 1 day or less (decision NO in step 302), the icon for the 
mobile work machine 31 is maintained as the "blue" color display corresponding to "no request #0" (step 306). 
[0193] When the time elapsed since the timer was reset exceeds 1 day but does not exceed 3 days (decision YES 
In step 302 and decision NO In step 303), the Icon for the mobile work machine 31 transitions to the "blue" color display 
5 corresponding to "no request #1 " (step 307). 

[0194] When the time elapsed since the timer was reset exceeds 3 days but does not exceed 1 week (decision YES 
In step 303 and decision NO In step 304), the icon for the mobile work machine 31 transitions to the "pink" color display 
corresponding to "no request #2" (step 308). 

[0195] And when the time elapsed since the timer was reset exceeds 1 week (decision YES in step 304), the icon 
10 for the mobile work machine 31 transitions to the "red" color display corresponding to "no request #3" (step 309). 
[0196] When, while time is being measured by the timer, electronic mall requesting mobile body information is trans- 
mitted to the request recipient mobile work machine 31 from the terminals 11,12, and that electronic mail is stored 
in the mailbox addressed to the mobile work machine 31 (decision YES in step 301), the timer is reset (step 305), and 
the icon for the mobile work machine 31 transitions to the "blue" color display corresponding to "no request #0" (step 
15 306). 

[0197] Furthermore, although in the foregoing description a case is assumed where, on the temilnal 11, the time 
elapsed since the last request to the mobile work machine 31 is displayed, displays are also made similarly for the 
other mobile bodies 32 to 35. The time elapsed since the last request to the mobile bodies 31, 32, 33, 34, and 35 is 
also displayed on the other terminals 12 

20 [0198] Based on this embodiment aspect, as described in the foregoing, how much time has elapsed since the last 
request to the mobile bodies 31 to 35 can be seen on the display screen on the terminal, and the management infor- 
mation of how new the mobile body information currently in hand is for the mobile bodies 31 to 35 can be learned. 
[0199] The embodiment aspect described in the foregoing can be modified in various ways, as is now described with 
reference to Figs. 16(b) to 16(d), 17, 19, and 20. 

25 [0200] An embodiment aspect is described next wherein, on the display screen of the terminal 1 1 , the time elapsed 
since the last electronic mall indicating mobile body information from a mobile body Is displayed, and the operator is 
informed of the mobile body managing information of how new the mobile body information currently in hand is. The 
term "incoming signal" as used here includes both cases where electronic mail indicating mobile body information is 
sent by retum transmission from a mobile body and cases where, as will be described subsequently, electronic mail 

30 indicating mobile body information is automatically transmitted from a mobile body without being requested. 

[0201] More specifically, as diagrammed in Fig. 19, in response to changes in the communication status with a mobile 
work machine 31 , that is, in the elapsed time since the last incoming signal (return transmission or automatic trans- 
mission) from that mobile work machine 31 to server terminal 21 , namely "no incoming signal within 1 day," "no incoming 
signal for from 1 to 3 days," "no Incoming signal for from 3 days to 1 week," and "no incoming signal for 1 week or 

35 more," the color of the icon for that mobile work machine 31 changes from "blue" ("no Incoming signal #0"), to "yellow" 
("no incoming signal #1), to "pink" ("no incoming signal #2"), to "red" ("no Incoming signal #3"). 
[0202] As diagrammed In Fig. 19, when electronic mail sent by return transmission from the mobile work machine 
31 or automatically transmitted from the mobile work machine 31 is stored In a mail box at the server terminal 21 
(decision YES in step 401), the timer is reset (step 405), and the icon for the mobile work machine 31 transitions to 

40 the "blue" color display corresponding to "no incoming signal #0" (step 406). 

[0203] When the time elapsed since the timer was reset is 1 day or less (decision NO In step 402), the Icon for the 
mobile work machine 31 Is maintained as the "blue" color display corresponding to "no Incoming signal #0" (step 406). 
[0204] When the time elapsed since the timer was reset exceeds 1 day but does not exceed 3 days (decision YES 
in step 402 and decision NO In step 403), the icon for the mobile work machine 31 transitions to the "blue" color display 

45 corresponding to "no Incoming signal #1" (step 407). 

[0205] When the time elapsed since the timer was reset exceeds 3 days but does not exceed 1 week (decision YES 
In step 403 and decision NO in step 404), the Icon for the mobile work machine 31 transitions to the "pink" color display 
corresponding to "no incoming signal #2" (step 408). 

[0206] And when the time elapsed since the timer was reset exceeds 1 week (decision YES In step 404), the Icon 
50 for the mobile work machine 31 transitions to the "red" color display corresponding to "no Incoming signal #3" (step 409). 
[0207] When, while time Is being measured by the timer, electronic mail sent by return transmission from the mobile 
work machine 31 or automatically transmitted from the mobile work machine 31 is stored In a mall box In the server 
terminal 21 (decision YES In step 401), the timer is reset (step 405), and the Icon for the mobile work machine 31 
transitions to the "blue" color display corresponding to "no incoming signal #0" (step 406). 
55 [0208] Furthermore, although In the foregoing description a case is assumed where the elapsed time since the last 
Incoming signal from the mobile work machine 31 is displayed, displays are also made similarly for the other mobile 
bodies 32 to 35. The time elapsed since the last incoming signal from the mobile bodies 31 , 32, 33, 34, and 35 is also 
displayed on the other terminals 12 



EP1 178 458 B1 



[0209] Based on this embodiment aspect, as described in the foregoing, how much time has elapsed since the last 
Incoming signal from the mobile bodies 31 to 35 can be seen on the display screen on the terminal, and the management 
information of how new the mobile body Information currently in hand is for the mobile bodies 31 to 35 can be learned. 
Also, in cases where a mobile body (the mobile body 31 , for example) Is automatically transmitted at a regular period, 
5 a judgment can be made on the terminal end as to whether or not some impairment to communications has occurred 
when the mobile body 31 made an automatic transmission, from the content of the display of the time elapsed since 
the last incoming signal from that mobile body 31. 

[021 0] An embodiment aspect is described next, with reference to Fig. 20, wherein the time elapsed from the issuance 
of a request to a mobile body until a response is made thereto is displayed, and a judgment is made as to whether or 

10 not communications are being conducted normally from the display screen on the terminal 11 . 

[0211] Specifically, as diagrammed in Fig. 20, in response to changes In the time that a condition of no response 
has continued since the last request to the mobile work machine 31 from the terminal 11 , that is, to changes from "no 
response in 1 minute or less," to "no response in from 1 to 3 minutes," "no response in from 3 to 10 minutes," and "no 
response In 10 minutes or more," the color of the icon for that mobile work machine 31 changes from "green" ("no 

15 response #0"), to "yellow" ("no response #1), to "pink" ("no response #2"), to "red" ("no response #3"). In a condition 
of no request to the mobile work machine 31 from the terminals 11, 12, ... (response made condition) moreover, the 
display is made "blue" ("no request"). 

[0212] As diagrammed in Fig. 20, when electronic mail requesting mobile body information is transmitted from the 
request originator terminal 11 to the request recipient mobile work machine 31, and, in response thereto, electronic 
20 mail sent by return transmission from the request recipient mobile work machine 31 is stored in the mail box (decision 
YES in step 501), the icon for the mobile work machine 31 transitions to the "blue" color display corresponding to "no 
response" (step 506). 

[0213] When return electronic mail from the request recipient mobile work machine 31 is not stored in the mail box 
(decision NO in step 501), the next step 502 is moved to. 

25 [0214] In step 502, a decision is made as to whether or not electronic mail requesting mobile body infomnation has 
been transmitted from the request originator terminal 11 to the request recipient mobile work machine 31 and stored 
in the mail box addressed to that mobile work machine 31 , that is, whether or not there has been a request (step 502). 
[0215] When there has been a request (decision YES in step 502), the timer is reset, and, when the time elapsed 
since the timer was reset is 1 minute or less (decision NO in step 503), the icon for the mobile work machine 31 

30 transitions to the "green" color display corresponding to "no response #0" (step 507). 

[021 6] When the time elapsed since the timer was reset exceeds 1 minute but does not exceed 3 minutes (decision 
YES jn step 503 and decision NO in step 504), the icon for the mobile work machine 31 transitions to the "yellow" color 
display corresponding to "no response #1" (step 508). 

[0217] When the time elapsed since the timer was reset exceeds 3 minutes but does not exceed 1 0 minutes (decision 
35 YES in step 504 and decision NO in step 505, the icon for the mobile work machine 31 transitions to the "pink" color 
display corresponding to "no response #2" (step 509). 

[0218] And when the time elapsed since the timer was reset exceeds 10 minutes (decision YES In step 505), the 
Icon for the mobile work machine 31 transitions to the "red" color display corresponding to "no response #3" (step 510). 
[0219] When, while time is being measured by the timer, electronic mail sent by return transmission from the request 
40 recipient mobile work machine 31 is stored in the mail box (decision YES in step 501), the icon for the mobile work 
machine 31 transitions to the "blue" color corresponding to "no request" (step 506). 

[0220] In the foregoing description, a case is assumed where the time elapsed from the time that a request was 
made to the mobile work machine 31 until the time a response was made thereto is displayed on the terminal 11, but 
displays are also made similarly for the other mobile bodies 32 to 35. The time elapsed since the last request to the 

45 mobile bodies 31 , 32, 33, 34, and 35 is also displayed on the other terminals 12, .... 

[0221] Based on the embodiment aspect described in the foregoing, provision is made for displaying the time elapsed 
from the issuance of a request to a mobile body until a response is made thereto, wherefore a judgment can easily be 
made, from the display screen on the terminal, whether or not communications is being conducted normally 
[0222] In the foregoing description, the overall color of the icon for a particular mobile work machine 31 is displayed 

50 in a different color according to the communication status between the terminal 11 and that mobile work machine 31, 
as diagrammed in Fig. 1 6(a), but the Icon color combinations, color scheme, or flll-in pattern or the like may be changed, 
or, alternatively, some configuring element other than color may be changed. 

[0223] For example, the shape of the icon for a mobile work machine 31 may be changed according to the commu- 
nication status between the terminal 11 and that mobile worl< machine 31, as diagrammed in Fig. 16(b). If the icon is 
55 for a hydraulic shovel, for example, the position or roundness of a working member can be changed. 

[0224] Alternatively, the size of the icon for a mobile work machine 31 may be changed according to the communi- 
cation status between the terminal 1 1 and that mobile work machine 31 , as diagrammed in Fig. 1 6(c). For example, in 
the case of "request in progress," as diagrammed in Fig. 16(c), the size of the icon for the hydraulic shovel may be 
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changed periodically back and forth between large and medium. 

[0225] Or, the movement of the icon for a mobile work machine 31 may be changed according to the communication 
status between the terminal 11 and that mobile work machine 31, as diagrammed in Fig. 16(d). For example, in the 
case of "no request," as diagrammed in Fig. 16(c), the icon for the hydraulic shovel is stationary, in the case of "request 

5 in progress," the icon forthe hydraulic shovel rotates, in the case of "return transmission made," the icon forthe hydraulic 
shovel moves linearly, and in the case of "no return transmission," the icon for the hydraulic shovel jumps. 
[0226] Alternatively, the flashing pattern of the icon for a mobile work machine 31 may be displayed differently ac- 
cording to the communication status between the terminal 11 and that mobile work machine 31 . It is conceivable that 
the flashing period be changed, for example. 

10 [0227] Or, instead of changing the picture of the mobile work machine 31 , provision may be made so that an identifying 
symbol such as text or the like identifying the mobile work machine 31 is changed. Conceivable examples include 
changing the color of text indicating the vehicle number or a nickname for the mobile work machine 31 , or causing that 
to flash. 

[0228] As described in the foregoing, as a result of the processing diagrammed in Fig. 1 5, for example, on the display 
15 screen on the terminal 11, icons for the plurality of mobile work machines 31, 32, 33, 36, 37, and 38 are displayed 
associated with mobile body information ("vehicle number," "position," "service person"), as diagrammed in Fig. 17(a). 
In this case, as diagrammed in Fig. 17(a), the icons for the mobile work machines 31, 32, 33, 36, 37, and 38 can be 
displayed on the screen in a predetermined order. 

[0229] Alternatively, as diagrammed in Fig. 17(b), the mobile work machines 31, 32, 33, 36, 37, and 38 can be 
20 rearranged according to the communication status, displaying icons for the mobile work machines 31 and 32 corre- 
sponding to "request in progress" higher and the icons for the mobile work machines 33, 36, and 37 corresponding to 
"no request" lower. 

[0230] Or, as diagrammed in Fig. 17(c), of the icons for the mobile work machines 31 , 32, 33, 36, 37, and 38, only 
the icons for the mobile work machines 31 and 32 corresponding to "request in progress" may be extracted and dis- 
25 played. 

[0231] Based on this embodiment aspect, as described in the foregoing, provision is made for changing the content 
of the terminal display in response to changes in the communication status, wherefore declines in work efficiency and 
increases in communication costs arising from communication condition uncertainty can be prevented. Also, manage- 
ment information (whether maintenance or inspections were performed recently and the like) on how recent the mobile 

30 body information on the mobile bodies is can be obtained from the display screen. 

[0232] The embodiment aspect wherein the terminal display content is changed in response to changes in the com- 
munication status is not limited to the communication system diagrammed in Fig. 1, but can be applied to any com- 
munication system. Such application is possible in any communication system that comprises a minimum of two com- 
munication stations and conducts communications between those two communication stations. 

35 [0233] An embodiment aspect is described next wherein wasteful power consumption in communicating is sup- 
pressed by having the mobile bodies 31 to 35 turn their electric power off themselves. 

[0234] With mobile work machines such as construction machines, the time periods wherein the engine is not oper- 
ating (that is, the time periods when the electric power is turned off) are long. 

[0235] In Fig. 21, if a battery 63 (with a rated voltage of 24 V) that is the power supply is always left electrically 

40 connected to the communication terminal 56 even when the engine is off, the battery 63 will not be charged by the 
generator (alternator) because the engine is not running. For that reason the discharging of the battery 63 will proceed 
rapidly. If, however, on the other hand, the electrical connection between the battery 63 and the communication terminal 
56 is always left off when the engine is turned off, communications between the plurality of terminals 11,12, ... become 
impossible. For that reason, when the engine is turned off, if there are requests for mobile body information from the 

45 terminals 11,12 those requests cannot be responded to. 

[0236] That being so, in the embodiment aspect described below, provision is made so that, even with mobile bodies 
31 to 35, such as constructions machines, wherein the times the engine is not running are long, communications 
between the plurality of terminals 11, 12, ... are made possible while the engine is turned off, so that requests from the 
terminals 11, 12, ... can be responded to, and so that wasteful electric power consumption can be suppressed. 

50 [0237] The configuration of this embodiment aspect is diagrammed in Fig. 21 . 

[0238] As was described with reference to Fig. 2, the communication terminal 56 is deployed inside the body of the 
mobile work machine 31 , and the power terminal of that communication terminal 56 is electrically connected to the 
battery 63. A main power supply circuit is provided inside the communication terminal 56, and power is consumed 
when the power of the batter 63 is supplied to that main power supply circuit. Inside the communication terminal 56, 

55 either an internal program (software timer) is stored, or an internal power supply circuit (hardware timer) is incorporated, 
whereby the drive of the main power supply circuit is turned on and off intermittently, operating so that power saving 
measures are periodically taken in the main power supply circuit. 

[0239] The level of an engine ignition switch signals 1 input to a sleep control terminal ofthe communication terminal 
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56 is monitored by tiie software and, when there is an ON signal and the main power supply circuit of the communication 
terminal 56 is turned off, processing is performed to forcibly drive the main power supply circuit. Alternatively, the 
configuration may be made so that the main power supply circuit is driven by hardware resources. 
[0240] Specifically, when an OFF signal (signal at a logic "0" level) is being input as the engine ignition switch signal 
5 S to the sleep control terminal of the communication terminal 56, the electrical connection between the battery 63 and 
the main power supply circuit in the communication terminal 56 is turned on and off with a prescribed duty ratio, the 
drive of the main power supply circuit is turned on and off, the powering up of the communication terminal 56 is turned 
on and off, and communication processing is performed with a certain period (the sleep function of the communication 
terminal 56 is turned on). 

10 [0241] In response to the input of an ON signal (signal at a logic "1" level) as the engine ignition switch signal S 1 to 
the sleep control terminal of the communication terminal 56, the main power supply circuit inside the communication 
terminal 56 and the battery 63 are electrically connected, the main power supply circuit is driven, the communication 
terminal 56 is powered up, and communication processing is performed (the sleep function of the communication 
terminal 56 is turned off (forcible cancellation)). Accordingly, while the engine is turned off, the communication terminal 

15 56 is always in a state of being powered up. 

[0242] Meanwhile, the power terminal of the communication controller 54 is electrically connected to the battery 63 
via the engine ignition switch 64. In response to the engine ignition switch 64 being turned off, the electrical connection 
between the communication controller 54 and the battery 63 is interrupted and the engine of the mobile work machine 
31 stops running. 

20 [0243] In response to the engine ignition switch 64 being turned on, an ON signal (signal at a logic "1 " level) is output 
as the engine ignition switch signal S1 to the sleep control terminal of the communication terminal 56 from the com- 
munication controller 54. 

[0244] Next, the processing performed In the communication terminal 56 is described using the timing chart dia- 
grammed in Figs. 7(a) to 7(c). 

25 [0245] In Fig. 7(a) is represented the engine ignition switch 64 operating signal S1, while in Fig. 7(b) is represented 
the communication status between the communication terminal 56 and the communication satellite 9. Communication 
in progress is indicated by a.logic "1 " level. In Fig. 7(c) is represented the power-up status of the communication terminal 
56. The logic "1 " level corresponds to a powered-up status (with the power saving operation off), while a logic "0" level 
corresponds to a power-up off (sleeping) status (with the power saving operation on). The powering up of the commu- 

30 nication terminal 56 is turned on and off intermittently with a duty ratio D (= (x/T) x 100%). With the timing wherewith 
the power saving operation turns off and the communication terminal 56 is powered up, as necessary, signals indicating 
such mobile body information as current position, service meter value, fuel quantity, battery voltage, and vehicle body 
error code are transmitted from the communication terminal 56 to the communication satellite 9. 
[0246] As diagrammed in the same Figs. 7(a) to 7(c), when the condition of the engine ignition switch signal SI being 

35 ON is maintained, the communication terminal 56 will always be powered up. 

[0247] When the engine ignition switch signal S 1 is switched from ON to OFF, as indicated by the arrow a, the 
powering up of the communication temninal 56 will be turned on and off intermittently with the duty ratio D (= (i/T) x 
100%) (sleep function turned on). 

[0248] More specifically. Fig. 8(b) is a timing chart indicating when the power saving operation is turned on and off, 

40 corresponding to Fig. 7(c). Fig. 8(c) diagrams the condition for transmitting an interrogation signal from the communi- 
cation satellite 9 to the communication terminal 56. A logic "1" level indicates transmission in progress. 
[0249] As diagrammed in these drawings, in a certain time interval (power-up period) T there will always exist a 
powered-up time interval t, that is, a time period wherein sending and receiving can be done with the communication 
satellite 9 (cf. hatched area in Fig. 8(c)). The expected value for the communication response time interval is T/2 

45 (average = T/2). Also, electric power consumption can be suppressed to t/T. In order to make it possible for sending 
and receiving between the communication satellite 9 and the communication terminal 56 that is performing power 
saving operations in the power-up period T, it is necessary that a signal be continuously transmitted from the commu- 
nication satellite 9 to the communication terminal 56 for a time period of T or greater (cf. Fig. 8(b) and 8(c)). The power- 
up period T is determined according to the urgency of the communication and a safety factor relating to the continuous 

50 time period that the signal is transmitted from the communication satellite 9. 

[0250] For the power-up time period t, it is necessary to secure at least the time required for the sending and receiving 
procedures. However, the smaller that power-up time period i is, the greater will be the power saving effect. 
[0251] By powering up the communication terminal 56 regulariy with a period that is T, as described In the foregoing, 
the expected value for the communication response time period can be verified, and electric power consumption can 

55 be suppressed. 

[0252] As diagrammed in Figs. 7(a) to 7(c), however, even when the engine ignition switch signal S is switched from 
ON to OFF, if the communications are in progress between the communication terminal 56 and the communication 
satellite 9, as indicated by the arrow c, the sleep function will be turned on at the point in time when the communications 



EP 1 178 458 B1 



end, as indicated by the arrow d. 

[0253] When the engine ignition switch signal S 1 is turned from OFF to ON, the sleep function is forcibly cancelled, 

as indicated by the arrow b. 

[0254] Based on this embodiment aspect, as described in the foregoing, provision is made so that, if the engine is 
5 running, a sleep function is forcibly cancelled, and the communication terminal 56 is always powered up while the 
engine is running. Therefor, safety can be secured in that mobile body information such as that a sudden vehicle 
anomaly has occurred while the engine is running can be transmitted. Provision is also made so that, if communications 
are in progress, the communication terminal 56 is kept powered up until those communications are ended, even if 
engine operation has been stopped, wherefore communications can be accomplished definitely 
10 [0255] The duty ratio D noted above can be varied according to the voltage on the terminals of the battery 63. 

[0256] The voltage from the battery 63 is input to a battery voltage Input circuit and the duty ratio D is varied according 
to the characteristic diagrammed in Fig. 8(a). 

[0257] That is, as the voltage of the battery 63 becomes lower, the duty ratio D becomes smaller and the power-up 
period T becomes longer, thus suppressing further decline in the voltage of the battery 63. 

15 [0258] Alternatively, provision may be made so that, with the same characteristic as that plotted in Fig. 8(a), by having 
the duty ratio D become smaller and the power-up period T become longer as the engine running time becomes shorter, 
further decline in the voltage of the battery 63 is suppressed. The engine running time Is found from the value of the 
increase in the service meter. The continuous engine running time up until the sleep function is turned on (until the 
intermittent power saving operation is started) is found from the value of the increase in the service meter, and the 

20 duty ratio D is varied according to that continuous running time. In this case, there will be no need to install a battery 
voltage input circuit. 

[0259] Based on the configuration diagrammed in Fig. 21 , as described in the foregoing, power saving operation is 
effected by processing done internally in the communication terminal 56, wherefore an advantage is realized in that 
no influence is sustained from other equipment or wiring anomalies. Instead of the configuration diagrammed in Fig. 

25 21, the configuration diagrammed in Fig. 22 may be adopted. More specifically, the power saving operation control 
function, when the engine ignition switch 64 Is turned off, may be entrusted to another piece of equipment, separate 
from the communication terminal 56, such as to the communication controller 54, and the intermittent on and off control 
of the electrical connection between the communication terminal 56 and the battery 63 effected by that communication 
controller 54. ' 

30 [0260] That is, as diagrammed In Fig. 22, the power terminal of the communication terminal 56 Is electrically con- 
nected to the battery 63 through a power switch 65. In response to the power switch 65 being turned off, the electrical 
connection between the communication terminal 56 and the battery 63 Is interrupted. 

[0261] Meanwhile, the power temninal of the communication controller 54 is electrically connected to the battery 63. 
Also, the engine ignition switch operating signal SI Is input to the communication controller 54. Also, a signal S3 
35 indicating the communication status is Input to the communication controller 54 from the communication terminal 56. 
If communications are in progress between the communication terminal 56 and the communication satellite 9, the 
communication condition signal S3 goes to the logic "1" level. 

[0262] Inside the communication controller 54, either a software timer is stored or a hardware timer is incorporated, 
and a power switch drive signal 82 is output to the power switch 65. 
40 [0263] In the communication controller 54, the same processing as was described with reference to Figs. 7(a) to 7 
(c) is executed. 

[0264] In Fig. 7(a) is represented the engine ignition switch 64 operating signal 81 , while in Fig. 7(b) is represented 
the communication condition signal S3 input to the communication controller 54 from the communication terminal 56, 
and in Fig. 7(c) is represented the power switch drive signal 82 output to the power switch 65 from the communication 
45 controller 54. 

[0265] Accordingly, as with the configuration diagrammed in Fig. 21 , if the engine operation is stopped (signal 81 is 
OFF), the powering up of the communication terminal 56 will be on-and-off controlled (signal 82 ON and OFF) with 
the prescribed duty ratio D. If the engine is running (signal 81 is ON), the sleep function described earlier is forcibly 
cancelled, and, while the engine is running, the communication terminal 56 is always in a powered-up state (signal 82 
50 is ON). If communications are in progress (S3 is ON), moreover, even if the engine operation is stopped, the commu- 
nication terminal 56 remains in the powered-up state (82 Is ON) until the communications end. 
[0266] Similarly, the duty ratio D can be varied in response to the terminal voltage of the battery 63 or to the engine 
running time. 

[0267] The embodiment aspect described In the foregoing can be modified in various ways, as Is now described with 
55 reference to Fig. 13, 23, 24, and 25. 

[0268] The duty ratio D may be varied according to positional information for the mobile work machine 31 . 
[0269] Figs. 23(a) to 23(d) diagram an embodiment aspect wherein the duty ratio D is varied according to the relative 
travel distance to a set range for the mobile work machine 31 . 
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[0270] In Fig. 23(a) is depicted how the power-up period T is shortened and the duty ratio D is made larger as the 
mobile work machine 31 departs from a set range 117 on a map. 

[0271] In general, almost all ordinary motor vehicles move under their own power. In contrast thereto, there are few 
situations where a mobile work machine 31 such as a construction machine travels a long distance under its own 

5 poyver. In almost all cases, such vehicles are moved after their engines are stopped and they have been loaded onto 
a tractor-trailer or the like. In such cases, furthermore, the mobile work machine 31 is not limited to being loaded onto 
and transported by a tractor-trailer 35 that is being managed from the terminal 11, but there are also times when the 
mobile work machine 31 will be loaded on an unmanaged tractor-trailer and taken overseas or the like. There is also 
the possibility of the mobile work machine 31 being inadvertently transported by the tractor-trailer 35 and taken without 

10 permission to a work site for which there is no administrative permit. 

[0272] Accordingly, when the engine operation of the mobile work machine 31 is stopped, it is necessary, while 
suppressing electric power consumption associated with communications, in response to requests from the terminal 
1 1 , to display the travel position of that mobile work machine 31 on the terminal 1 1 , and manage and monitor the track 
over which the mobile work machine 31 travels. 

15 [0273] That being so, the prescribed range 1 1 7 wherein the mobile work machine 31 should be located under normal 
conditions is set on a map on the display screen on the terminal 11. This set range 117 corresponds, for example, to 
an area under the control of a manager at the terminal 11 end or a work site for which an administrative permit has 
been given or the like. 

[0274] The powering up of the communication terminal 56 in the mobile work machine 31 Is turned on and off Inter- 
20 mittently with the prescribed duty ratio D (= (t/T) x 100%), as diagrammed in Figs. 7(a) to 7(c) and described earlier. 
Also, as diagrammed in Fig. 7(c), with the timing wherewith the power saving operation Is turned off (power switch 
drive signal S2 Is turned ON) and the communication terminal 56 Is powered up, In response to requests from the 
terminal 11 , signals Indicating the current position (which may also Include such mobile body information as the service 
meter value, fuel quantity, battery voltage, and vehicle body error code) are transmitted from the communication terminal 
25 56 to the communication satellite 9. Hence the progressive travel position of the mobile work machine 31 Is displayed 
on the terminal 11 that Is the display recipient terminal. 

[0275] The position of the mobile work machine 31 Is detected by the GPS sensor 57 as diagrammed In Fig. 2. In 
this case, if the power consumption of the GPS measurement equipment (GPS antenna 59, GPS sensor 57, and 
communication controller 54) is low, that GPS measurement equipment can be electrically connected directly to the 

30 battery 63 and operated continuously. If the power consumption of that GPS measurement equipment Is large, however, 
provision may be made so that, as with the communication terminal 56, the sleep function Is turned on and the power 
saving operation is turned on and off, so that: the GPS measurement equipment Is only operated and the position 
measured when the power saving operation Is turned on (when the communication terminal 56 is powered up). 
[0276] In the mobile work machine 31 , the position detected by the GPS sensor 57 and the position of the boundary 

35 of the set range 11 7 are compared, and processing Is performed to vary the power-up period T according to the results 
of that comparison. 

[0277] In Fig. 23(d) Is diagrammed how the power-up period T varies according to the relative position (passage of 
time) to the set range 117 of the mobile work machine 31. 

[0278] As diagrammed in Fig. 23(a), when the mobile work machine 31 is located at position A or B inside the normal 

40 set range 1 1 7, the power-up period T is at the maximum period T1 . 

[0279] At the point in time when the mobile work machine 31 reaches the boundary position C of the normal set 
range 117, however, it is judged that an anomalous situation has arisen wherein the normal range is departed from 
(travel outside permissible range), and, with the need to obtain detailed information on the travel track, the power-up 
period T becomes the period T2 which is shorter than the maximum period T1 (cf. Fig. 23(d)). 

45 [0280] At the point in time when the mobile work machine 31 reaches position D which is further removed from the 
boundary position of the normal set range 117 by a prescribed distance LO, with the need to obtain even more detailed 
information on the travel track, the power-up period T becomes the period T3 which is shorter even than the period T2 
(cf. Fig. 23(d)). Thereafter, as the distance of separation from the normal set range 117 becomes greater, the power- 
up period T can be made successively shorter, to T4 (<T3) until it finally becomes the period 0 (duty ratio D = 1). 

50 [0281] As plotted in the graph in Fig. 23(c), the power-up period T may be made continuously shorter as the separation 
distance L relative to the boundary position of the normal set range 117 becomes larger. 

[0282] As the power-up period T of the communication terminal 56 becomes shorter, the responses to requests from 
the terminal 1 1 become faster. In cases where the mobile work machine 31 makes automatic transmissions, as will be 
described subsequently, the Interval wherewith the mobile body Information that is positional Information Is transmitted 

55 becomes shorter. 

[0283] Accordingly, as the mobile work machine 31 becomes progressively separated from the normal set range 
1 1 7, an increasingly detailed travel track (a travel track wherein the time interval between each travel position displayed 
is short) will be displayed on the display screen on the terminal 11 that Is the display recipient terminal. For that reason. 
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when the anomalous situation arises of travel outside a permissible area, measures in response thereto can be taken 
promptly and appropriately. In addition, because the duty ratio D wherewith the powering up of the communication 
terminal 56 is turned on and off is made larger as the separation of the mobile work machine 31 from the normal 117 
increases, while suppressing power consumption associated with communications, anomalous situations can be ap- 
5 propriately monitored for. 

[0284] In Fig. 23(b) is diagrammed how the power-up period T is shortened and the duty ratio D is made larger as 
the mobile work machine 31 makes an incursion into a set range 118 on the map. 

[0285] As in Fig. 23(a), a prescribed range 118 is set on the map on the display screen on the terminal 11 into which, 
under normal conditions, the mobile work machine 31 is not expected to betaken. This set range 118 would be a non- 
10 normal area, such as an overseas harbor, an area hazardous to work in, or a protected nature area or the like that is 
unlawful to work in. 

[0286] In the mobile work machine 31, in like manner as was described in conjunction with Fig. 23(a), the position 
detected by the GPS sensor 57 and the position of the boundary of the set range 118 are compared, and processing 
is performed to vary the power-up period T according to the results of that comparison. 
15 [0287] In Fig. 23 (d) is diagrammed how the power-up period T varies according to the relative position (passage of 
time) from the set range 118 of the mobile work machine 31. 

[0288] As diagrammed in Fig. 23(b), when the mobile work machine 31 Is located at position A or B outside the non- 
normal set range 118, the power-up period T is at the maximum period T1 . 

[0289] At the point in time when the mobile work machine 31 reaches the boundary position C of the non-normal set 
20 range 118, however, it Is judged that an anomalous situation has arisen (incursion Into hazardous area), and, with the 
need to obtain detailed Information on the travel track, the power-up period T becomes the period T2 which Is shorter 
than the maximum period T1 (cf. Fig. 23(d)). 

[0290] At the point In time when the mobile work machine 31 reaches position D which Is further Inside the boundary 
position of the non-normal set range 118 by a prescribed distance LO, with the need to obtain even more detailed 
25 information on the travel track, the power-up period T becomes the period T3 which Is shorter even than the period T2 
(cf. Fig. 23(d)). Thereafter, as the distance of the Incursion Into the non-normal set range 118 becomes greater, the 
power-up period T can be made successively shorter, to T4 (<T3) until It finally becomes the period 0 (duty ratio D 
= 1). 

[0291] As plotted In the graph In Fig. 23(c), the power-up period T may be made continuously shorter as the distance 

30 L relative to the boundary position of the non-normal set range 118 becomes larger. 

[0292] Thus, as the mobile work machine 31 makes progressive incursion Into the non-normal set range 118, an 
increasingly detailed travel track (a travel track wherein the time interval between each travel position displayed Is 
short) will be displayed on the display screen on the terminal 11 that Is the display recipient terminal. For that reason, 
when the anomalous situation arises Involving a hazardous area incursion, measures In response thereto can be taken 

35 promptly and appropriately. In addition, because the duty ratio D wherewith the powering up of the communication 
terminal 56 is turned on and off Is made larger as the Incursion of the mobile work machine 31 Inside the non-normal 
118 progresses, while suppressing power consumption associated with communications, anomalies can be appropri- 
ately monitored for. 

[0293] Furthermore, this embodiment aspect is not limited to monitoring for the anomalous situations supposed in 
40 Fig. 23(a) and 23(b), but may be applied also In cases where the route of the mobile work machine 31 is monitored 
until that mobile work machine 31 Is decommissioned and disposed of. 

[0294] In the embodiment aspect represented In Fig. 23(a) and 23(b), provision is made for determining the power- 
up period T solely from the distance L relative to the boundary line of the set range 117 or 118. However, provision 
may also be made to determine the power-up period T so as also to give consideration to such factors as the bearing, 
45 information on the surrounding geography, the type of the mobile body, or the period of time the mobile body Is used, 
in addition to the distance L. 

[0295] Provision may also be made so that, as diagrammed in Figs. 24(a) and 24(b), the duty ratio D is varied 
according to the amount of positional change in the mobile work machine 31 . 

[0296] The powering up of the communication terminal 56 In the mobile work machine 31 is turned on and off inter- 
50 mittently with the prescribed duty ratio D {- (t/T) x 100%), as diagrammed in Figs. 7(a) to 7(c) and described earlier. 
Also, as diagrammed in Fig. 7(c), with the timing wherewith the power saving operation is turned off (power switch 
drive signal S2 is turned ON) and the communication terminal 56 is powered up, in response to requests from the 
terminal 11, signals indicating the current position (which may also include such mobile body information as the service 
meter value, fuel quantity, battery voltage, and vehicle body error code) are transmitted from the communication terminal 
55 56 to the communication satellite 9. Hence the progressive travel position of the mobile work machine 31 is displayed 
on the terminal 11 that is the display recipient terminal. 

[0297] The position of the mobile work machine 31 is detected by the GPS sensor 57 as diagrammed in Fig. 2. In 
this case, if the power consumption of the GPS measurement equipment (GPS antenna 59, GPS sensor 57, and 
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communication controller 54) is low, that GPS measurement equipment can be electrically connected directly to the 
battery 63 and operated continuously. If the power consumption of that GPS measurement equipment is large, however, 
provision may be made so that, as with the communication terminal 56, the sleep function Is turned on and the power 
saving operation is turned on and off, so that the GPS measurement equipment is only operated and the position 

5 measured when the power saving operation is turned on {when the communication terminal 56 Is powered up). 

[0298] In the mobile work machine 31 , the current position detected by the GPS sensor 57 at this last power up and 
the boundary positions of circles 119, 120, ... of radius S, centered on the position detected at the previous power up 
are compared , and processing is performed to vary the power-up period T according to the results of those comparisons. 
[0299] In Fig. 24(b) is diagrammed how the power-up period T varies according to whether or not the mobile work 

10 machine 31 has departed to the outside of the circles 119, 120 

[0300] As diagrammed In Fig. 24(a), first, the position A of the mobile work machine 31 Is detected by the GPS 
sensor 57, and the circle 119 having radius S (km) centered on that position A is set on the map. The Initial setting for 
the power-up period T Is the maximum period T1. Therefore, after the period T1, the communication terminal 56 will 
be powered up. Let It be assumed that the position detected by the GPS sensor 57 at that time was the position B 

15 which Is Inside the circle 119. In that case, the power-up period T will be left unchanged at the maximum period T1. 
After another period T1 , the communication terminal 56 will be powered up. Let it be assumed that the position detected 
by the GPS sensor 57 at that time was the position C, which Is outside the circle 119. When that is the case, the circle 
120 having radius S (km) and centered on that position C Is set on the map, and the power-up period T is changed to 
the period T2 which Is shorter than the maximum period T1. 

20 [0301] Therefore, after the period T2, the communication terminal 56 will be powered up. Let It be assumed that the 
position detected by the GPS sensor 57 at that time was the position D which is Inside the circle 120. In that case, the 
power-up period T is left unchanged at the period T2. After another period T2 the communication terminal 56 will be 
powered up. Let it be assumed that the position detected by the GPS sensor 57 at that time was the position E which 
Is outside the circle 120. When that Is the case, a circle 121 having radius S (km) and centered on that position E is 

25 set on the map, and the power-up period T Is changed to the period T3 which Is shorter even than the period T2. After 
the period T3, the communication terminal 56 will be powered up. Let it be assumed that the position detected by the 
GPS sensor 57 at that time was position F which is outside the circle 121. When that Is the case, a circle 122 of radius 
S (km) and centered on that position F is set on the map, and the power-up period T is changed to the period T4 which 
is even shorter than the period T3. Hence the communication terminal 56 will be powered up after the period T4. Let 

30 it be assumed that the position detected by the GPS sensor 57 at that time was the position G which is inside the circle 
122. In that case, the power-up period T will be returned to the period T3 which is longer than the period T4 (cf. Fig. 
24(b)). 

[0302] In the embodiment aspect represented in Fig. 24(a), areas are set as circles 119, 120, .... having the radius 
S, but square areas of side S may be set instead. 
35 [0303] In the case of square areas, when comparing the current position detected by the GPS sensor 57 at this last 
power up against the boundary position of an area centered on the position detected at the last power up, an advantage 
is gained in that, without doing any complex computational processing, whether or not it is outside an area can be 
determined simply by subtracting latitudes and longitudes on the map. 

[0304] It is also possible to embody the areas 119, 120, ... diagrammed in Fig. 23(a) in shapes other than circles or 
40 squares. For example, the areas may be made ellipses or rectangles that are long In either the latitudinal or longitudinal 
dimension. Or these may be made ellipses or rectangles which are long in the direction of advance of the mobile work 
machine 31 . In that case, it is possible to determine more accurately and more quickly whether or not the mobile work 
machine 31 has departed from an area. 

[0305] Also, the size of the areas 119, 120 or, more specifically, the radius S (km) if the area Is a circle, may be 

45 varied according to the amount of travel. 

[0306] Thus, in the case diagrammed in Figs. 24(a) and 24(b), the power-up period T will become shorter as the 
speed of travel of the mobile work machine 31 becomes greater, in an equivalent manner, and, on the display screen 
on the terminal 11 that is the display recipient terminal, a more detailed travel track (a travel track wherein the time 
interval between each travel position displayed is short) will be displayed. For that reason, when the work at one work 

50 site is completed, and the mobile work machine 31 is traveling to the next work site, that situation can be appropriately 
ascertained at the terminal 11. For that reason, process management and transport management work efficiency is 
dramatically improved. Moreover, because the duty ratio D wherewith the powering up of the communication terminal 
56 is turned on and off is made larger as the speed of travel of the mobile work machine 31 becomes higher, both 
appropriate monitoring during travel and suppression of the electric power consumption associated with communica- 

55 tions can be realized simultaneously. 

[0307] In the embodiment aspect represented in Figs. 24(a) and 24(b), provision is made so that the power-up period 
T is changed according to whether or not a successively set area 119, 120, ... was exceeded. However, provision may 
also be made so that, as indicated in the graph in Fig. 25, the travel speed V of the mobile work machine 31 is computed 
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at every power-up period T, and the power-up period T is varied according to tine size of tiiat computed speed V. 
[0308] In the embodiment aspect represented in Fig. 25, as in the embodiment aspect represented in Figs. 24(a) 
and 24(b), the position of the mobile work machine 31 is detected by the GPS sensor 57 every time the communication 
terminal 56 is powered up. 

[0309] The travel speed V is computed by the following formula. 

V = (position detected at this power up - position detected at previous power 
up)/current power-up period T 

[0310] The relationship between the travel speed V and the power-up period T is plotted in the graph in Fig. 25. If 
the travel speed V is sufficiently low, that Is, no greater than a speed VI (= 3 km/h), the power-up period T is set to the 
maximum period T1 (=10 minutes). As the travel speed V increases from V1 up to the cruising speed V2 (= 50 km/h) 
of the tractor-trailer, the power-up period T becomes shorter. Then, when the travel speed V reaches the cruising speed 
V2, the power-up period T becomes 0 (duty ratio D becomes 1 ), that is, the communication terminal 56 goes into a 
continuously powered-up state. 

[0311] A power-up period T corresponding to the travel speed V found by the computation formula given above is 
determined from the graph given in Fig. 25, and set. 

[0312] Thus the power-up period T will become shorter as the travel speed V of the mobile work machine 31 becomes 
higher, and a more detailed travel track (a travel track wherein the time interval between each travel position displayed 
is short) will be displayed on the display screen on the terminal 1 1 that is the display recipient terminal. For that reason, 
when a job at one work site is completed, and the mobile work machine 31 is traveling to the next work site, that 
situation can be appropriately ascertained at the terminal 11 . Also, because at the cruising speed V2 of the transport 
vehicle (tractor-trailer) 35 the communication terminal 56 will be in a continuously powered-up state and the travel 
position of the 31 will be continually displayed, the circumstances wherein the tractor-trailer 35, which is prohibited by 
law from traveling on expressways, for example. Is traveling with the mobile work machine 31 loaded thereon can be 
continually monitored on the display screen on the terminal 11. For that reason, process management and transport 
management work efficiency is dramatically improved. Moreover, because the duty ratio D wherewith the powering up 
of the communication terminal 56 is turned on and off is made larger as the speed of travel of the mobile work machine 
31 becomes higher, both appropriate monitoring during travel and suppression of the electric power consumption as- 
sociated with communications can be realized simultaneously. 

[0313] In the embodiment aspect described in the foregoing, provision is made so that the powering up of the com- 
munication terminal 56 is done Intermittently at a prescribed period T, but provision may also be made so that the 
powering up of the communication terminal 56 is done intermittently at certain times. 

[0314] Embodiment is possible, for example, so that the communication terminal 56 Is powered up at a certain time 
when communications between the communication satellite 9 and the mobile work machine 31 can be conducted well. 
That certain time corresponds to the position (altitude) of the communication satellite 9. 

[0315] In Fig. 13(a) is diagrammed the positional relationship between the communication satellite 9 and the mobile 
work machine 31. The communication path (radio communications line 5) between the communication satellite 9 and 
the mobile work machine 31 is interrupted by obstacles 123 to communications such as mountains and buildings. 
[0316] When the altitude of the communication satellite 9 is high (when the maximum elevation angle is large), 
communication interference by the obstacles 123 is reduced and the communication status become good. Thereupon, 
the communication terminal 56 is powered up and communications with the communication satellite 9 are conducted 
at a time when the altitude of the communication satellite 9 is high. 

[0317] In order to power up the communication terminal 56, however, it is necessary to store information on the 
orbital position of the communication satellite 9 in memory on the mobile work machine 31 end. 
[0318] The orbital positional information for the communication satellite 9 differs from day to day. For that reason, if 
the orbital positional information for all days is stored in memory in the mobile work machine 31 , that will lead to such 
problems as insufficient memory capacity or the memory being monopolized. 

[0319] Thereupon, in this embodiment aspect, as diagrammed in Fig. 13(a), orbital positional information 124 of a 
specific information volume is transmitted via the radio communications line 5 to the mobile work machine 31 from the 
communication satellite 9. 

[0320] A clock is comprised internally in the communication terminal 56 of the mobile work machine 31 . Thereupon, 
by matching the orbital positional information 1 24 received against the time calculated by the clock, decisions are made 
as to whether or not to power up the communication terminal 56. 

[0321] In Fig. 13(b) is given the orbital positional information for the communication satellite 9 for a certain day 
[0322] In Fig. 13(b), "AOS" indicates the time and azimuth angle at which the communication satellite 9 will appear 
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on the horizon, "MEL" indicates the time and azimuth angle at which the maximum elevation angle of the communication 
satellite occurs, and "LOS" indicates the time and azimuth angle at which the communication satellite 9 disappears 
below the horizon. The path of the communication satellite 9 relative to the surrounding elements is diagrammed in 
Fig. 13(c). 

5 [0323] In the communication terminal 56 of the mobile work machine 31, processing is executed based on orbital 
position information 124 as shown in Fig. 1 3(b), to power up that communication terminal 56 at times when a maximum 
elevation angle equal to or greater than a prescribed threshold value (45 degrees, for example) is obtained, that is, at 
the times 4:33 and 16:28 when the maximum elevation angles of 66° and 54° are obtained. In other words, when the 
specific times 4:33 and 16:28 are arrived at, the main power supply circuit of the communication terminal 56 is driven, 

10 and a signal indicating mobile body information is transmitted to the communication satellite 9 via the radio communi- 
cations line 5. 

[0324] Also, in terms of the orbital positional information 124, new data are transmitted via the radio communications 
line 5 to the mobile work machine 31 from the communication satellite 9 at those specific times, every day, for example. 
Thus the content of the orbital positional information 124 stored in the memory of the mobile work machine 31 is updated. 

15 [0325] Based on the embodiment aspect represented in Figs. 1 3(a) to 1 3(c) and described in the foregoing, provision 
is made so that the communication terminal 56 is powered up every time a specific time is arrived at where commu- 
nications between the communication satellite 9 and the mobile work machine 31 can be conducted well. Therefore, 
while achieving power savings, communications are conducted without fail between the communication satellite 9 and 
the mobile work machine 31. Also, provision is made for receiving the orbital positional information 124 by communi- 

20 cations from the outside, so such problems as insufficient memory capacity or memory monopolization at the mobile 
work machine 31 end do not occur. 

[0326] In the embodiment aspect described in the foregoing, moreover, provision is made so that the powering up 
of the communication terminal 56 is done intermittently with a prescribed period T, but embodiment is also possible 
wherewith that power-up period T is altered at will from the terminal 11 on the manager's end, for example. In that 

25 case, as described earlier, electronic mail wherein alteration data for changing the power-up period T are coded is sent 
from the terminal 11 to the mobile work machine 31 with that rtiobile work machine 31 as the mail address. The alteration 
data coded in the electronic mail are read out in the communication terminal 56 in the mobile work machine 31 which 
is the transmission recipient, and the power-up period T is altered according to the content of that alteration data. 
[0327]^ For example, when the service meter of the mobile work machine 31 exceeds a prescribed value (i.e. when 

30 it has become superannuated), the power-up period T is shortened so that conditions are monitored closely at short 
intervals, and, when loaned to some specific user (i.e. when there is no need for monitoring) or taken out of service 
for an extended period (i.e. when the operation thereof is clearly known to be stopped), the power-up period T is 
lengthened in order to make the monitoring interval longer and save wasteful power consumption and communication 
charges. It is also possible, for a plurality of mobile bodies that are operated and driven as a group, to alter the power- 

35 up periods T all at one time to the same value. 

[0328] Thus, based on this embodiment aspect, the power-up period T can be altered by remote control while mon- 
itoring the situation of the mobile body and the surrounding circumstances from the terminal 11 end. Thus there is no 

longer any need to dispatch a worker to the site of the mobile bodies 31, 32 respectively, to alter the power-up 

period T, and the workload is sharply reduced. 

40 [0329] Based on this embodiment aspect, as described in the foregoing, even for mobile bodies 31 to 35 such as 
construction machines wherein the engine is not operated for long periods of time, communications are made possible 
with a plurality of terminals 11, 12, while the engine is off, it is possible to respond to requests from the terminals 
11, 12, and wasteful electric power consumption is suppressed. 

[0330] This embodiment aspect which intermittently turns on the power supply for communications is not limited to 
45 the communication system diagrammed in Fig. 1 , but can be applied to any communication system. Such application 
is possible in any communication system that comprises a minimum of two communication stations and conducts 
communications between those two communication stations. 

[0331] It should be noted that, in the embodiment aspect described in the foregoing, cases are presumed where 
mobile body information is displayed on a display recipient terminal (terminal 12, for example) only when a request for 
50 mobile body information has been made from a request originator terminal (terminal 11, for example) to a request 
recipient mobile body (the mobile work machine 31, for example). 

[0332] In the embodiment' aspect that is discussed below, provision is made so that, even in situations where there 
is no request from a terminal, if an internal parameter in a mobile body becomes a certain value, certain mobile body 
information is spontaneously transmitted and that certain mobile body information is displayed at the terminal end. 
55 [0333] Based on this embodiment aspect, it is possible to learn of an anomalous situation (such as a malfunction or 
the like) that has developed in a mobile body which cannot be continually managed and monitored from the terminal 
end, and to appropriately ascertain whether the mobile body is in an operating condition or out-of-service condition. 
[0334] As diagrammed in Fig. 2, let it now be assumed that an internal parameter of the mobile work machine 31 
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such as the engine start condition, for example, has been detected by a prescribed sensor (a sensor which detects 
the voltage value of an alternator, for example) in the sensor group 62. The detection signal from that sensor, as 
described earlier, is coded in a frame signal by the electronic control controller 53 and sent to the signal line 52, and 
thereby input via the communication controller 54 to the communication terminal 56. If the communication terminal 56 

5 is capable of monitoring the on and off condition of the engine, known art other than this method may be used. 

[0335] In Fig. 26(a), is diagrammed a signal which indicates the engine start condition input to the communication 
terminal 56 of the mobile work machine 31 . In Fig. 26(a) is represented the engine start condition for the mobile work 
machine 31 at each time t in one day (from time 6:00 until time 6:00). A logic "1" level corresponds to the condition 
where the engine is running (started), while a logic "0" level corresponds to the condition where the engine operation 

10 is stopped. 

[0336] An automatic transmission from the mobile work machine 31 can be made so that it is timed to every engine 
start, as diagrammed in Fig. 26(b), for example. 

[0337] More specifically, when the engine is started at the time t1 , as diagrammed in Fig. 26(a), and a signal indicating 
that the engine has started is input to the communication terminal 56, specific mobile body information, such as the 

15 current position of the mobile work machine 31, for example, is incorporated into electronic mail, and transmitted as 
electronic mail to the communication satellite 9, as indicated by the arrow e, triggered by that signal. The address to 
which that electronic mail is sent is made the server terminal 21 . When the communication terminal 56 is sleeping due 
to the power saving operation described earlier, the electronic mail is transmitted after the engine is started and a 
forced powering up has been effected. 

20 [0338] Accordingly, if it is assumed that the server terminal 21 is a terminal at the manager's end, the successive 
positions of the mobile work machine 31 at every time the engine is started will be displayed on the display screen on 
the terminal 21 at the manager's end. Accordingly, the manager can ascertain the history of positions of the mobile 
work machine 31 at every time the engine is started from the display screen without himself or herself performing a 
request input operation, can learn of an anomalous situation (such as a malfunction or the like) that has arisen in a 

25 mobile work machine 31 which cannot be continually managed and monitored, and is able to appropriately ascertain 
whether the mobile work machine 31 is in an operating condition or an out-of-service condition. 
[0339] Provision may also be made so that electronic mail is sent from the mobile work machine 31 with other ter- 
minals 11, 12, ... and the like as recipient mail addresses. 

[0340] Provision may also be made so that the automatic transmission from the mobile work machine 31 is made ■ 

30 timed to the first engine start of the day, as diagrammed in Fig. 26(c). 

[0341] IVIore specifically, when the engine is started at the time t1 as diagrammed in Fig. 26(a), a start signal indicating 
that the engine has been started is input to the communication terminal 56. Here, a clock is provided internally in the 
communication terminal 56, and a determination is made as to whether or not that start signal is the first signal input 
that day (from time 6:00 to time 6:00). When it has been found that the input start signal is the first start signal input 

35 that day, the current position of the mobile work machine 31 is incorporated into electronic mail, and transmitted as 
electronic mail to the communication satellite 9, as indicated by the arrow f, triggered by that start signal. Accordingly, 
the history of the positions of the mobile work machine 31 will be displayed on the terminal at the manager's end, 
similarty as described above. Based on this embodiment aspect, compared to the case represented in Fig. 26(b), the 
interval of the automatic transmission will at least become once a day, wherefore communication expenses can be 

40 suppressed. 

[0342] Provision is made, furthermore, so that an automatic transmission is made only when the engine Is first started 
in the day, but that period may be set as desired, and provision may be made so that, for example, an automatic 
transmission is made only when the engine is first started in the week. 

[0343] Provision may be made, alternatively, so that the automatic transmission from the mobile work machine 31 
45 is made timed to an engine start within a certain time frame (between the times of 18:00 and 6:00, for example), as 

diagrammed in Fig. 26(d). 

[0344] Specifically, when the engine is started at the time t4 in the time frame of 18:00 to 6:00, as diagrammed in 
Fig. 26(a), a signal indicating that the engine has been started is input to the communication terminal 56, the current 
position of the mobile work machine 31 is incorporated into electronic mail, and transmitted as electronic mail to the 

50 communication satellite 9, as indicated by the arrow 1, triggered by that signal. Accordingly, the history of the positions 
of the mobile work machine 31 during that specific time frame will be displayed on the terminal at the manager's end, 
similarly as described above. Here, the specific time frame (off hours) of from 18:00 to 6:00 is the time frame wherein 
mobile work machines such as construction machines ordinarily are not operating. It is even less likely that prolonged 
travel would be occurring during this time frame. If the engine Is started and the mobile work machine 31 moves during 

55 this specific time frame, that means there is a danger that something extraordinary has happened. The history of the 
positions of the mobile work machine 31 during that specific time frame is displayed on the terminal at the manager's 
end, wherefore, by monitoring that display screen, it can be judged that something extraordinary has happened with 
the mobile work machine 31. 
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[0345] Alternatively, provision may be made so that an automatic transmission from the mobile work machine 31 Is 
made timed to when the engine Is stopped due to an anomaly, as diagrammed In Fig. 26(e). 

[0346] Here, an anomaly, such as "engine r.p.m. high," "engine exhaust temperature high," "cooling water temper- 
ature high," "battery voltage low," or "fuel quantity low," for example, which has occurred in the mobile work machine 
31 , is detected by a prescribed sensor in the sensor group 62, as diagrammed In Fig. 2. The detection signal from that 
sensor, as described earlier. Is coded in a frame signal as an error code (such as "anomaly Item: fuel quantity low") by 
the electronic control controller 53 and sent to the signal line 52, and thereby input via the communication controller 
54 to the communication terminal 56. If the communication terminal 56 is capable of monitoring vehicle body anomalies, 
known art other than this method may be used. 

[0347] When the engine operation Is stopped at the time t2, as diagrammed in Fig. 26(a), a stop signal Indicating 
that the engine has been stopped is input to the communication terminal 56. Here, in the communication terminal 56, 
the error code noted earlier is input. Then a determination is made as to whether or not the stop signal and the error 
code were input simultaneously. When the stop signal and the error code where input simultaneously, it is judged that 
the engine stopped due to an anomaly (malfunction), the current position of the mobile work machine 31 is Incorporated 
into electronic mail, and transmitted as electronic mail to the communication satellite 9, as indicated by the arrow g, 
triggered by that stop signal. Accordingly, the position of the mobile work machine 31 will be displayed on the terminal 
at the manager's end, similarly as described earlier. Based on this embodiment aspect, the position of the mobile work 
machine 31 is only displayed at the terminal when an anomaly is detected and the engine has been stopped, wherefore 
the position of the mobile work machine 31 at the time the anomaly occurred can be accurately ascertained. Accordingly, 
anomalies can be dealt with quickly, and damage to the mobile work machine 31 held down to a minimum. 
[0348] Alternatively, provision may be made so that, instead of an automatic transmission being made merely at the 
point in time when an anomaly occurred, specific anomaly items (critical anomaly items) are predetermined from among 
the anomaly items (error codes), and an automatic transmission made only when such a critical anomaly has occurred. 
[0349] Or provision may be made so that an automatic transmission from the mobile work machine 31 is made timed 
to an engine start when an anomaly has been eliminated, as diagrammed in Fig. 26(f). 

[0350] More specifically, when the engine is started at the time t3, as diagrammed in Fig. 26(a), a start signal indicating 
that the engine has been started is input to the communication terminal 56. Here, in the communication terminal 56, 
the error code noted earlier is input. When a service person or the like performs prescribed measures to correct the 
anomaly and the anomaly (malfunction) is eliminated, the error code ceases being input to the communication terminal 
56. At the communication terminal 56, a determination is made as to whether or not the engine was started at the point 
in time when the error code ceased being input. If the engine was started at the point in time when the error code 
ceased being input, it is judged that the engine was started after the anomaly (malfunction) was eliminated, the.current 
position of the mobile work machine 31 is incorporated into electronic mail, and transmitted as electronic mail to the 
communication satellite 9, as indicated by the arrow h, triggered by that start signal. Accordingly, the position of the 
mobile work machine 31 will be displayed on the terminal at the manager's end, similarly as described earlier. Based 
on this embodiment aspect, the position of the mobile work machine 31 is displayed at the terminal end only when the 
engine Is started after an anomaly has been eliminated, wherefore the position of the mobile work machine 31 at the 
point in time when the anomaly was appropriately resolved can be accurately ascertained. 

[0351] Provision may also be made so that certain mobile body information, such as the running map (record of from 
what hour and minute until what hour and minute the engine was running) up until the time of 23:00 that day for 
example. Is automatically transmitted from the mobile work machine 31 at a specific time (such as 23:00, for example). 
By so doing, a dally running map will be displayed on the display screen at the terminal end, as diagrammed in Fig. 30. 
[0352] Provision may also be made so that certain mobile body information Is automatically transmitted from the 
mobile work machine 31 at a specific time every several days (such as at 23:00 every third day, for example). 
[0353] Provision may also be made so that certain mobile body Information is automatically transmitted from the 
mobile work machine 31 at a specific time on a certain day of the week (such as at 23:00 every Saturday, for example). 
[0354] Certain mobile body information is transmitted at a certain time, as described in the foregoing, wherefore, 
from the display screen at the terminal, certain mobile body information for the mobile work machine 31 can be regularly 
acquired. 

[0355] Certain mobile body information (such as the "service meter," "vehicle body alarm 1" (error code 1), "vehicle 
body alarm 2" (error code 2), "battery voltage, engine temperature," "engine r.p.m.," pump pressure," and "oil level," 
for example) may be automatically transmitted when the cumulative running time for the mobile work machine 31 
reaches certain cumulative running time values, such as at the points In time when the absolute value of the service 
meter reaches 100 hours, 300 hours, and 500 hours, for example. 

[0356] Thus certain mobile body Information Is transmitted when a certain cumulative running time value Is reached, 
wherefore, on the display screen at the terminal, preparatory Information can be acquired for performing periodic In- 
spections required by regulation. Also, automatic transmissions are made according to running time changes (load), 
wherefore unnecessary communications while the vehicle is out of service can be avoided and communication costs 
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suppressed. 

[0357] Alternatively, certain mobile body information (such as the "service meter, vehicle body alarm 1" (error 
code 1), "vehicle body alarm 2" (error code 2), "battery voltage," "engine temperature," "engine r.p.m.," pump pres- 
sure," and "oil level," for example) may be automatically transmitted every time the cumulative value of the running 
time for the mobile work machine 31 increases by a certain amount, such as every time the service meter increase 
value passes 100 hours (or 500 hours) since the time of the last automatic transmission, for example. The service 
meter increase value can also be set in conjunction with the times the service car 34 makes a patrol round. 
[0358] In this manner, certain mobile body information will be transmitted every time the cumulative running time 
value increases by a certain amount, wherefore, on the display screen at the terminal, preparatory information can be 
acquired for performing periodic inspections required by regulation. When the display is made on a terminal at the 
manager's end, moreover, the service car 34 can easily be instructed to make a patrol round. When the display is made 
on a terminal at a service person's end, the mobile work machine requiring servicing can be easily specified and 
servicing performed promptly by the service car 34. Also, automatic transmissions are made according to running time 
changes (load), wherefore unnecessary communications while the vehicle is out of service can be avoided and com- 
munication costs suppressed. 

[0359] The embodiment aspect described in the foregoing can be modified in various ways, as is now described with 
reference to Fig. 9, 10, 11, 12, and 14. 

[0360] Provision may be made so that the automatic transmission is performed at a point in time when the position 
of the mobile work machine 31 changes. 

[0361] The position of the mobile work machine 31 is detected by the GPS sensor 57, as indicated in Fig. 2. The 
detection results from the GPS sensor 57 are input to the communication controller 54. In the communication controller 
54, when it is judged that the position of the mobile work machine 31 has changed, information on the position after 
the change is sent as transmission data to the communication terminal 56. Then electronic mail wherein that positional 
information has been coded is automatically transmitted from the communication terminal 56 via the satellite commu- 
nication antenna 58. 

[0362] Thus positional information Is transmitted every time the position of the mobile work machine 31 changes, 
wherefore, on the display screen at the terminal, the travel history of the mobile work machine 31 can be acquired. 
[0363] Provision may also be made so that an automatic transmission is made at the point in time when the mobile 
work machine 31 departs from a set range 129 as diagrammed in Fig. 10. 

[0364] The position of the mobile work machine 31 is detected by the GPS sensor 57, as indicated in Fig. 2. The 
detection results from the GPS sensor 57 are input to the communication controller 54. In the communication controller 
54, positional information on the work site is stored in memory. The set range 129 of that work site is a circle of radius 
S (km). That being so, the detected position of the mobile work machine 31 and the boundary position of the set range 
129 are compared, and a determination is made as to whether or not the mobile work machine 31 has departed from 
the set range 129. At the point in time when the mobile work machine 31 reaches the boundary position J of the set 
range 129, the positional information on the mobile work machine 31 at that time is sent as transmission data to the 
communication terminal 56. Then electronic mail wherein that positional information has been coded is automatically 
transmitted from the communication terminal 56 via the satellite communication antenna 58. 
[0365] Thus the positional information is transmitted at the point in time when the mobile work machine 31 departs 
from the set range 129 (point in time when a set position was exceeded), wherefore, on the display screen at the 
terminal, it is easy to monitor whether or not the mobile work machine 31 is operating inside the work site. The set 
range 129 is not limited to the fixed range of the work site, moreover, and that range may be one that is centered on 
a position occupied by the mobile work machine 31 in the past. That is, the set range may be updated with the passage 
of time. 

[0366] The shape of the set range 129 is not limited to a circular shape, but may be any shape, such as an ellipse, 
square, rectangle, or ellipse or rectangle the long dimension whereof is in the direction of the advance of the mobile 
work machine 31. 

[0367] The set range 129 diagrammed in Fig. 10 may also be made a range corresponding to the normal range 117 

diagrammed in Fig. 23(a). 

[0368] Provision may also be made so that an automatic transmission is made at the point in time when the amount 
of change in the travel position of the mobile work machine 31 has exceeded a set value as diagrammed in Fig. 10. 
[0369] The position of the mobile work machine 31 is detected by the GPS sensor 57, as indicated in Fig. 2. The 
detection results from the GPS sensor 57 are input to the communication controller 54 with a certain sampling period. 
In the communication controller 54, the travel speed V of the mobile work machine 31 is computed based on the 
differential between the position detected the previous time and the position detected this time, and on the sampling 
time period. Thereupon the travel speed V of the mobile work machine 31 and a set value Internet V2 (cf. Fig. 25) are 
compared, and a determination as to whether or not the speed V of the mobile work machine 31 has exceeded the set 
value V2. At the point in time when the speed V of the mobile work machine 31 exceeds the set speed V2, the positional 
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information on the mobile work mactiine 31 at that time is sent as transmission data to the communication terminal 56. 
Then electronic mail wherein that positional Information has been coded is automatically transmitted from the commu- 
nication terminal 56 via the satellite communication antenna 58. 

[0370] Thus positional information is transmitted at the point In time when the speed V of the mobile work machine 
5 31 exceeds the set speed V2, wherefore, on the display screen at the terminal, the manner in which the mobile work 
machine 31 Is traveling can be easily monitored. A mobile work machine 31 such as a construction machine travels 
at extremely low speed. For that reason, if the set speed V2 is set at a high speed that the mobile work machine 31 
normally cannot travel under its own power, such as the speed at which the tractor-trailer 35 cruises on an expressway, 
when the speed V of the mobile work machine 31 exceeds that set value V2, it can be judged that It is being transported 
10 by the tractor-trailer 35, Also, when being transported by tractor-trailer during a time when or under circumstances 
wherein transport Is ordinarily not done, It may be recognized that an anomalous situation has developed, and appro- 
priate measures can be taken promptly. 

[0371] Provision may also be made so that an automatic transmission is made when the sen/ice car 34 makes an 
Incursion Into a specific set range 125 or 126, as diagrammed in Fig. 9. 

15 [0372] The position of the service car 34 is detected by the GPS sensor 57, as indicated in Fig. 2. The detection 
results from the GPS sensor 57 are input to the communication controller 54. In the communication controller 54, 
positional information on the destination 126 where the mobile work machine 31 that is the service subject is located 
and on the incursion prohibited area 125 are stored in memory. The set range 126 for that destination is a circle of 
prescribed radius centered on the position of the mobile work machine 31. By incursion prohibited area 125 is meant 

20 a road that is restricted due to heavy rain or an area where the ground is unstable. 

[0373] Thereupon, the detected position of the service car 34 and the boundary position of the set range 125 or 126 
are compared, and a judgment is made as to whether or not the service car 34 has entered the set range 125 or 126. 
At the point in time when the service car 34 reaches the boundary position H or I of the set range 1 25 or 1 26, traveling 
along the route 127 or 128, positional information on the service car 34 at that time is sent to the communication 

25 terminal 56 as transmission data. Then electronic mail wherein that positional information has been coded is automat- 
ically transmitted from the communication terminal 56 via the satellite communication antenna 58. 
[0374] Thus positional information is transmitted at the point in time when the service car 34 entered the set range 
125 or 126 (at the point in time when a set position was exceeded), wherefore, on the display screen at the terminal, 
monitoring can be done easily to determine whether or not the service car 34 has reached a destination, or whether 

30 or not it has made an incursion into an incursion prohibited area. In other words, the manager can recognize from the 
display screen on the terminal that the service car 34 has arrived at the destination 126 and is to begin service work, 
and can also recognize a dangerous situation when the service car 34 has made an incursion into the incursion pro- 
hibited area 125. Thus from the terminal at the manager's end, as described earlier, appropriate work instruction data 
(the message "return upon completion" or "avoid incursion prohibited area") can be sent to the service car 34 (cf . Fig. 4). 

35 [0375] The shape of the set range 126 for the destination is not limited to a circular shape, but may be made any 
shape, such as an ellipse, square, or rectangle. 

[0376] The set ranges 125 and 126 diagrammed in Fig. 9 may be ranges that correspond with the non-normal range 

118 diagrammed In Fig. 23 (b). 

[0377] Provision may also be made so that an automatic transmission is made at the point In time when, as dia- 
40 grammed in Fig. 11 , the volume of data to be transmitted coincides with a set value or exceeds a set value. 

[0378] In a communication system wherein a measured rate charging system is adopted, as diagrammed in Fig. 11 
(a), the communication charges paid each time will be a fixed amount per month until a prescribed data volume Do is 
reached. When the data volume D exceeds the set value Do, it becomes necessary to pay additional charges only for 
the excess data volume. 

45 [0379] Thereupon, the certain mobile body information that is to be automatically transmitted from the mobile work 
machine 31 is collected and accumulated in the communication controller 54. In the communication controller 54, the 
accumulated data volume D and the set value (80% of Do) are compared. Then, at the point In time when the accu- 
mulated data volume D coincides with the set value (80% of Do), as diagrammed in Fig. 11(b), the accumulated mobile 
body information is sent to the communication terminal 56 as transmission data. Then electronic mail wherein that 

50 mobile body information has been coded is automatically transmitted from the communication terminal 56 via the 
satellite communication antenna 58. 

[0380] Thus, at the point in time when the data volume D to be automatically transmitted coincides (or, alternatively, 
exceeds) the set value, the mobile body information is transmitted, wherefore the maximum volume of mobile body 
information can be displayed on the display screen at the terminal within the fixed amount. 
55 [0381] Provision may also be made so that an automatic transmission is made at the point In time when the fuel 
quantity coincides with a set value or falls below a set value, as diagrammed in Fig. 12(a). 

[0382] The fuel quantity is detected by the sensor group 62 in the mobile work machine 31 , and sent successively 
to the communication controller 54. In the communication controller 54, the detected fuel quantity and the set value 
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are compared. Then, at the point in time when the detected fuel quantity coincides with the set value, as diagrammed 
in Fig. 12(a), mobile body information ("position" and "fuel quantity") is sent to the communication terminal 56 as trans- 
mission data. Then electronic mail wherein that mobile body information has been coded is automatically transmitted 
from the communication terminal 56 via the satellite communication antenna 58. 

[0383] Thus mobile body information is transmitted at the point in time when the fuel quantity coincides with the set 
value (or, alternatively, fails below the set value), wherefore, from the display screen at the terminal, it can be recognized 
when it is time to replenish the fuel. Hence, in lil<e manner as with Fig. 3 and 4, appropriate worl< instruction data 
(message "replenish fuel") can be sent to the service car 34 that is making fuel supply rounds from the terminal at the 

manager's end. 

[0384] Provision may also be made so that an automatic transmission is made at the point in time when the voltage 
of the battery 63 coincides with a set value or falls below a set value, as diagrammed in Fig. 12(b). 
[0385] The battery 63 voltage value is detected by the sensor group 62 in the mobile work machine 31 and succes- 
sively transmitted to the communication controller 54. In the communication controller 54, the detected battery voltage 
and the set value are compared. Then, at the point in time when the detected battery voltage coincides with the set 
value, as diagrammed in Fig. 12(b), mobile body information ("position" and "battery voltage") is sent to the commu- 
nication terminal 56 as transmission data. Then electronic mail wherein that mobile body information has been coded 
is automatically transmitted from the communication terminal 56 via the satellite communication antenna 58. 
[0386] Thus mobile body information is transmitted at the point in time when the voltage of the battery 63 coincides 
with the set value (or, alternatively, falls below the set value), wherefore, from the display screen at the terminal, it can 
be recognized when it is time to perform maintenance such as charging or replacing the battery 63, or performing an 
inspection. Hence, in like manner as with Fig. 3 and 4, appropriate work instruction data (message "inspect battery") 
can be sent to the service car 34 from the terminal at the manager's end. It is also possible, by recognizing on the 
display screen at a terminal that the battery 63 is in a neariy discharged condition, thereafter to transmit a request to 
turn the sleep function on, and make a setting so that communications with the mobile work machine 31 will only be 
done intermittently, and thus suppress further discharge. 

[0387] Embodiment is also possible such that automatic transmissions are not made when the mobile body infor- 
mation automatically transmitted the previous time and mobile body information to be automatically transmitted this 
time have identical content. 

[0388] An anomaly, such as "engine r.p.m. high," "engine exhaust temperature high," " cooling water temperature 
high," "battery voltage low," or "fuel quantity low," for example, which has occurred in the mobile work machine 31 , is 
detected by a prescribed sensor in the sensor group 62, as diagrammed in Fig. 2. The detection signal from that sensor, 
as described eariier, is coded in a frame signal as an error code (such as "anomaly item: fuel quantity low") by the 
electronic control controller 53 and sent to the signal line 52, and thereby successively input via the communication 
controller 54. 

[0389] In the communication controller 54, the error code automatically transmitted the previous time and the error 
code currently being input are compared. The error code currently being input is then sent to the communication terminal 
56 as transmission data only when the content of the error code automatically transmitted the previous time and the 
error code currently being input are different. Then electronic mail wherein that mobile body information has been 
coded is automatically transmitted from the communication terminal 56 via the satellite communication antenna 58. 
[0390] Thus provision is made so that an automatic transmission is made only when the content of the error code 
automatically transmitted the previous time and the error code to be automatically transmitted this time are different, 
whereupon, when the error code automatically transmitted the previous time and the error code to be automatically 
transmitted this time have the same content, no automatic transmission is made. Therefore, the waste of transmitting 
the same information more than once can be avoided. The same applies to cases of automatically transmitting mobile 
body information other than error codes. 

[0391] In the embodiment aspect described in the foregoing, certain mobile body information is spontaneously trans- 
mitted if an internal parameter in a mobile body becomes a certain value, but an embodiment is also possible wherein 
the content of the "parameter" (data in memory such as the data volume D, or sensor detected data such as the battery 
voltage), the "certain value," and the "certain mobile body information" in these cases can be altered at will from the 
terminal (server terminal 21 or terminal 11) at the manager's end, for example. In that case, as described eariier, from 
the terminal, electronic mail wherein are coded altering data for altering the parameters noted above or the like is 
transmitted to that mobile work machine 31 with the mobile worl< machine 31 as the mail address. In the communication 
terminal 56 of the transmission recipient mobile worl< machine 31, the altering data coded in the electronic mail are 
read out, and the parameters or the like are altered according to the content of those altering data. 
[0392] The content of the "parameter," "certain value," and "certain mobile body information" are altered so that, for 
example, the monitoring interval becomes shorter when the service meter of the mobile work machine 31 exceeds a 
prescribed value (when superannuated), or so that the monitoring interval becomes longer and wasteful electric power 
consumption and communication charges are reduced when the mobile work machine 31 is loaned to some specific 
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user (when there is no need for monitoring) or taken out of service for an extended period (i.e. when the operation 
thereof is clearly l<nown to be stopped). It is also possible to alter the content all at once to the same content for a 
plurality of mobile bodies that are operating or traveling as a group. The "certain mobile body information," for example, 
can be reduced to only the critical monitoring items. 

5 [0393] Thus, based on this embodiment aspect, the times that automatic transmissions are made, and the content 
thereof, can be altered by remote control while monitoring the conditions of the mobile body and the surrounding 
circumstances at the terminal end. Thus there is no need for a worker to pay a visit to the sites where the mobile bodies 
31, 32, ... are, respectively, to perform an altering operation, so the work load is sharply reduced. 
[0394] If the mobile body information to be transmitted by automatic transmission is the position of the mobile body, 

10 furthermore, it is only necessary to transmit the latitude and longitude on the map as the positional information, or, 
alternatively, a relative position, relative to a certain reference, may be transmitted as the positional information. 
[0395] Instead of automatically transmitting the voltage value of the battery 63 as mobile body information, moreover, 
the amount of change in the voltage of the battery 63 may be automatically transmitted. 

[0396] Alternatively, running load Information, work volume, or amount of fuel consumed may be automatically trans- 

15 mitted as mobile body information. 

[0397] Based on this embodiment aspect, as described in the foregoing, on the display screen at a terminal, without 
someone at that terminal having to effect a request input operation, certain mobile body information can be ascertained 
when a certain parameter reaches a certain value. Accordingly, anomalous situations (such as malfunctions and the 
like) that have developed in a mobile body that cannot be managed or monitored continually can be recognized, and 

20 whether the mobile body is in an operating condition or out-of-service condition can be appropriately ascertained. 
[0398] This automatically transmitting embodiment aspect is not limited to the communication system diagrammed 
in Fig. 1 , but can be applied to any communication system. Such application is possible in any communication system 
that comprises a minimum of two communication stations and conducts communications between those two commu- 
nication stations. 

25 [0399] It should be noted that the information that is to be displayed on the terminals 11 and 12 is very voluminous. 
That being so, an embodiment aspect is described wherein critical information only is set beforehand out of the volu- 
minous information, and that critical information only is consolidated and displayed on certain display screens. When 
that is done, at the manager's end, anomalous situations can be promptly Identified and dealt with. 
[0400] In the following embodiment aspect, the mobile work machine 31 is representatively described. It is also 

30 supposed that the terminal 11 is the terminal used by the manager who is managing that mobile work machine 31 , and 
it is assumed that the server of the terminal 11 is the server terminal 21 . 

[0401] Incorporated inside the vehicle body 50 of the mobile work machine 31 , although not diagrammed in Fig. 2, 
is a start lock circuit. This start lock circuit is configured of a relay or the like and is interposed between the engine 
ignition switch 64 (cf. Fig. 21) and the fuel Injection equipment. 

35 [0402] When a start lock setting command is output from the communication controller 54, the relay in the start lock 
circuit is energized and a start lock set condition is effected. That is, even if the engine ignition switch 64 is turned on, 
fuel will no longer be injected, and it will not be possible to start the engine. When, on the other hand, a start lock 
release command is output from the communication controller 54, the relay in the start lock circuit is deenergized, and 
a start lock released condition is effected. That is, by turning the engine ignition switch 64 on, fuel is injected and the 

40 engine is started. 

[0403] The vehicle 31 travels when it moves under its own power and also when it is loaded on a tractor-trailer or 
other transport vehicle and moved. What is in view here is the case where it is loaded on a tractor-trailer and moved. 
The processing described below can also be similarly applied to cases where the vehicle 31 is traveling under its own 
power. 

45 [0404] In the server terminal 21 , a homepage display screen called "notification screen," diagrammed in Fig. 34, is 
produced. This "notification screen" is set as the top page of the home page. On this "notification screen," only critical 
information such as the following is consolidated and displayed. 

a) Information that the vehicle 31 is outside a set range 
50 b) Information that the engine of the vehicle 31 has been started outside of regular hours 

c) Information that the battery voltage in the vehicle 31 is low 

d) Information that the start lock has either been set or released 

e) Information that communications have ceased between the vehicle 31 and the server terminal 21 

f) Information that a request made to the vehicle 31 has not been carried out (information such, for example, as 
55 that, despite the fact that a start lock setting command has been issued, the start lock has not been set in the 

vehicle 31). 

[0405] When, specifically, an automatic transmission has been made from the vehicle 31 and that automatically 
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transmitted mobile body information has been received at the server terminal 21 , a judgment is made at the server 
terminal 21 as to whether or not to display that mobile body information on the "notification screen" of the homepage. 
[0406] Now, when the engine is started at the vehicle 31 end outside of regular hours (i.e. 17:00 to 8:00), Information 
to the effect that "the vehicle 31 engine has been started" Is automatically transmitted by electronic mail to the server 
5 terminal 21 . This mobile body information Is the specific Information noted above in b), wherefore a judgment Is made 
to display it on the "notification screen" and the display content of the "notification screen" Is updated. 
[0407] For that reason, when the WWW browser is opened on the terminal 11 managing the vehicle 31 , homepage 
data are read out from the server terminal 21 by the WWW browser and displayed on the display screen of the display 
device of the terminal 11. 

10 [0408] Fig. 34 represents the top page of the homepage displayed on the display device of the terminal 11 , that is, 

the start-up screen. 

[0409] As diagrammed in Fig. 34, the content that "there has been a vehicle engine start outside of regular hours" 
is displayed together with "time of occurrence" and content specifying the "manufacturer," "model name," "model 
number," "machine number," and "ID" of the vehicle 31 . From this display screen, the manager Is able to learn that "In 
15 vehicle 31 , there has been a vehicle engine start outside of regular hours," and to take prompt and appropriate measures 
to handle an anomalous situation such as mischief. 

[041 0] The manager can put the vehicle 31 in a start lock set condition. This Is done by calling up the display screen 
"engine restart disable setting screen" on the terminal 11 and clicking on the button Indicating "disable engine restart." 
When that is done, electronic mail informing that the vehicle Is to be put In a start lock set condition is transmitted from 

20 the terminal 11 to the vehicle 31 . 

[0411] At the vehicle 31 end, when data informing that the start lock set condition is to be effected is received via 
the satellite communication antenna 58 by the communication temiinal 56, those data are fetched into the communi- 
cation controller 54. When that is done, a start lock set command is output to the start lock circuit from the communication 
controller 54. As a consequence, the relay in the start lock circuit is energized and the start lock set condition is effected. 

25 That is, even if the engine ignition switch 64 is turned on, fuel can no longer be Injected and the engine of the mobile 
work machine 31 can no longer be restarted. 

[0412] At the vehicle 31 end, a determination is made as to whether or not the start lock has been set. When it is 
determined at the vehicle 31 end that the start lock has been set. Information to the effect that "start lock set by remote 
at vehicle 31" is automatically transmitted to the server terminal 21 by electronic mail. This mobile body information is 

30 the specific information noted above in d), wherefore at the server terminal 21 the judgment is made that that information 
should be displayed on the "notification screen" and the display content of the "notification screen" is updated. 
[0413] As a consequence, on the display screen on the terminal 11, the content that "lock was set by remote" is 
displayed together with the "time of occurrence" and content specifying the "manufacturer," "model name," "model 
number," "machine number," and "ID" of the vehicle 31, as diagrammed In Fig. 34. From that display screen, the 

35 manager can confirm that the "start lock was effected by remote" at the vehicle 31 . 

[0414] At the server terminal 21, the fact that electronic mail informing that the start lock set condition Is to be effected 
was transmitted to the vehicle 31 is stored in memory. Thereupon, if information to the effect that "start lock was set 
by remote" has not been sent back by electronic mall from the vehicle 31 after a prescribed amount of time has elapsed 
since the former electronic mail was transmitted to the vehicle 31 end, at the server terminal 21 , a judgment Is made 

40 that "the start lock has not been set at the vehicle 31 even though a start lock setting command was Issued." In other 
words, the judgment is made that "the request made to the vehicle 31 has not been carried out." There are two possible 
causes for this. One is that, on the vehicle 31 end, the start lock circuit of the vehicle 31 has failed to operate or the 
like. The other is that the communication status between the mobile work machine 31 and the server terminal 21 are 
poor. This mobile body information or communication condition information corresponds to the specific information 

45 noted earlier in f), wherefore a judgment is made at the server terminal 21 that that information should be displayed 
on the "notification screen", and the display content of the "notification screen" is updated. 

[0415] As a consequence, on the display screen on the terminal 11, as diagrammed in Fig. 34, content informing "no 
confirmation of locking received from vehicle" is displayed together with "time of occurrence" and content specifying 
the "manufacturer," "model name," "model number," "machine number," and "ID" of the vehicle 31. From this display 

50 screen, the manager is able to learn that "no confirmation of locking has been obtained" from the vehicle 31. And he 
or she can then take prompt and appropriate measures to deal with that anomalous situation. 
[0416] The manager is able to effect a start lock released condition in the vehicle 31 by remote control. This is done 
by calling up the "engine restart enable screen" on the display screen on the terminal 11 and clicking on the button 
indicating "enable engine restart." When that is done, electronic mail informing that the vehicle 31 is to be put in the 

55 start lock released condition is transmitted from the terminal 11 to the vehicle 31. 

[0417] On the vehicle 31 end, when data to the effect that the start lock release condition is to be effected is received 
via the satellite communication antenna 58 by the communication terminal 56, those data are fetched into the commu- 
nication controller 54. When that is done, a start lock release command is output to the start lock circuit from the 
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communication controller 54. As a consequence, the relay in the start lock circuit is deenergized, and the start lock 
released condition Is effected. That is, by turning the engine ignition switch 64 on, fuel is injected and it becomes 
possible for the engine of the vehicle 31 to be restarted. 

[0418] At the vehicle 31 end, a determination is made as to whether or not the start lock has been released. When 
5 it is judged at the vehicle 31 end that the start lock has been released, the information that "the start lock was released 
by remote at the vehicle 31" is automatically transmitted by electronic mail to the server terminal 21 . That mobile body 
information is the specific information noted earlier in d), wherefore a judgment is made at the server terminal 21 that 
that information should be displayed on the "notification screen", and the display content of the "notification screen" is 
updated. 

10 [0419] As a consequence, on the display screen on the terminal 11, content informing "the lock was released by 
remote" is displayed together with "time of occurrence" and content specifying the "manufacturer," "model name," 
"model number," "machine number," and "ID" of the vehicle 31 . From this display screen, the manager is able to learn 
that "the start lock was released by remote" at the vehicle 31 . 

[0420] At the server terminal 21 , the fact that electronic mail to the effect that the start lock released condition is to 
15 be effected was transmitted to the mobile work machine 31 is stored in memory. Thereupon, if information to the effect 
that "start lock was released by remote" has not been sent back by electronic mail from the vehicle 31 after a prescribed 
amount of time has elapsed since the former electronic mail was transmitted to the vehicle 31 end, at the server terminal 
21, a judgment is made that "the start lock has not been released at the vehicle 31 even though a start lock release 
command was issued." In other words, the judgment is made that "the request made to the vehicle 31 has not been 
20 carried out." There are two possible causes for this. One is that, on the vehicle 31 end, the start lock circuit of the 
vehicle 31 has failed to operate or the like. The other is that the communication status between the mobile work machine 
31 and the server terminal 21 are poor. This mobile body information or communication condition information corre- 
sponds to the specific information noted earlier in f), wherefore a judgment is made at the server terminal 21 that that 
information should be displayed on the "notification screen", and the display content of the "notification screen" is 
25 updated. 

[0421] As a consequence, on the display screen on the terminal 11 , content informing "no confirmation of unlocking 
received from vehicle" is displayed together with "time of occurrence" and content specifying the "manufacturer," "model 
name," "model number," "machine number," and "ID" of the vehicle 31 . From this display screen, the manager is able 
to learn that "no confirmation of unlocking has been obtained" from the vehicle 31 . And he or she can then take prompt 

30 and appropriate measures to deal with that anomalous situation. 

[0422] In the event that the starter mechanism operated even though the mobile work machine 31 had been put in 
a start lock condition, an automatic transmission to that effect may also be made from the vehicle 31 . That is, information 
to the effect that "the vehicle started even though the start lock was set by remote" may be displayed on the "notification 
screen" diagrammed in Fig. 34. 

35 [0423] Let it now be assumed that an automatic transmission is made from the vehicle 31 every day at 23:00. As 
diagrammed in Fig. 30, the content of the daily running map will be renewed and every day at 23:00 the renewed 
running map will automatically be transmitted from the vehicle 31 . As a consequence, if there is no transmission from 
the vehicle 31 for a certain continuous period of time, such as for 36 hours or longer, for example, that will mean that 
an anomaly has occurred in terms of the communication status. That "36 hour period" is a time period obtained by 

40 adding to one day (24 hours) the normal running hours for the next day (12 hours, from 8:00 a.m. to 8:00 p.m.). 

[0424] At the server terminal 21 , the time that electronic mail was previously transmitted from the mobile work ma- 
chine 31 to the server terminal 21 is stored in memory. Thereupon, when a no-transmission condition continues for a 
prescribed period of time (36 hours), continuously, since the previous electronic mail was transmitted from the vehicle 
31 end, a judgment is made at the server terminal 21 that "no communication has been possible with the vehicle 31 

45 for 36 hours." In other words, it is judged that communications have ceased between the mobile work machine 31 and 
the server terminal 21. As to the cause of this, both a malfunction or breakdown or the like of the communication 
equipment in the vehicle 31, that is, a cause on the vehicle 31 end, and poor communication status between the mobile 
work machine 31 and the server terminal 21 are conceivable. This mobile body information or communication condition 
information corresponds to the specific information noted earlier in e), wherefore a judgment is made at the server 

50 terminal 21 that that information should be displayed on the "notification screen", and the display content of the "noti- 
fication screen" is updated. 

[0425] As a consequence, on the display screen on the terminal 11, as diagrammed in Fig. 34, content informing "no 
communication possible with vehicle for 36 hours or more" is displayed together with "time of occurrence" and content 
specifying the "manufacturer," "model name," "model number," "machine number," and "ID" of the vehicle 31. From 
55 this display screen, the manager is able to learn that "communications have stopped" with the vehicle 31 . And he or 
she can then take prompt and appropriate measures to deal with that anomalous situation. 

[0426] In this embodiment aspect, the fact that communications have ceased with the vehicle 31 is determined from 
the fact that, even after a prescribed time period has elapsed since the last automatic transmission, the next automatic 
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transmission has not been made. However, the fact that communications with the vehicle 31 have ceased may also 
be judged from the fact that, even though a prescribed time period has elapsed since the last time an Input operation 
requesting information was made to the vehicle 31 from the terminals 11, 12, no return transmission has been made 
from the vehicle 31. 

5 [0427] As described earlier, the voltage of the battery 63 in the vehicle 31 is detected by the sensor group 62 and is 
input to the communication controller 54. In the communication controller 54, a determination is made as to whether 
or not the voltage of the battery 63 has been below a certain level (23 V, for example) continuously (for 1 minute or 
longer, for example). A decline in the voltage of the battery 63 not only will make starting the vehicle 31 difficult, but 
also means that the communications functions carried on board will go down, and thus constitutes a critical anomalous 

10 situation. When the start lock circuit of the mobile work machine 31 is activated, electric power is consumed by the 
relay In the start lock circuit, wherefore the voltage of the battery 63 will tend to decline. 

[0428] Thereupon, when it is determined at the vehicle 31 end that the voltage of the battery 63 has been below a 
prescribed level (23 V, for example) continuously (for 1 minute or longer, for example), information that "the voltage of 
the battery 63 in the vehicle 31 has declined" is automatically transmitted by electronic mail to the server terminal 21 . 
15 This mobile body information corresponds to the specific information noted earlier in c), wherefore a judgment is made 
at the server terminal 21 that that information should be displayed on the "notification screen", and the display content 
of the "notification screen" is updated. 

[0429] As a consequence, on the display screen on the terminal 11 , content informing "the battery voltage is low" is 
displayed together with "time of occurrence" and content specifying the "manufacturer," "model name," "model number," 
20 "machine number," and "ID" of the vehicle 31 . From this display screen, the manager is able to learn that "the voltage 
of the battery 63 is low" in the vehicle 31 . And he or she can then take prompt and appropriate measures to deal with 
that anomalous situation. 

[0430] As already described with reference to Fig. 9 and 10, an automatic transmission is made at the point in time 
when the position of the vehicle 31 changes. 

25 [0431] That is, as diagrammed in Fig. 10, an automatic transmission is made at the point in time when the vehicle 
31 departs from the specific set range 129. This specific set range 129 is set, for example, as the control area for the 
vehicle 31 ("Greater Tokyo," for example) or as the range the vehicle is capable of traveling ("anywhere in Japan," for 
example). When the set range is departed from, a judgment can be made that an anomalous situation has developed. 
[0432] Thereupon, when It Is judged at the vehicle 31 end that the vehicle 31 has departed from the specific set 

30 range 129, the information "vehicle 31 is outside range" is automatically transmitted by electronic mail to the server 
terminal 21 . This mobile body information corresponds to the specific information noted earlier in a), wherefore a judg- 
ment is made at the server terminal 21 that that information should be displayed on the "notification screen", and the 
display content of the "notification screen" is updated. 

[0433] As a consequence, on the display screen on the terminal 11, content informing "vehicle is outside range" is 
35 displayed together with "time of occurrence" and content specifying the "manufacturer," "model name," "model number," 
"machine number," and "ID" of the vehicle 31 . From this display screen, the manager is able to learn that the vehicle 
31 is "located outside the range." And he or she can then take prompt and appropriate measures to deal with that 
anomalous situation. 

[0434] When the vehicle 31 departs from the specific set range 129, at that point in time an automatic transmission 
40 is made, and the information "vehicle is outside of range" is displayed on the "notification screen." Provision may also 
be made so that, when the vehicle 31 enters the specific set range 129, an automatic transmission is made at that 
point in time, and the information "vehicle is within range" is displayed on the "notification screen." In that case, the 
specific 129 would be set as an area into which the vehicle 31 normally would not intrude. 

[0435] The "notification screen" diagrammed in Fig. 34 is not only displayed on the terminal 11 , but also similarly on 
15 the display screens of other terminals such as the terminal 12. Thus the "notification screen" diagrammed in Fig. 34 
is also displayed on the terminal 12, and critical information that developed through the previous day can easily be 
recognized. 

[0436] Embodiment is also possible such that the display of the "notification screen" diagrammed in Fig. 34 is only 
permitted on the display screen of the terminal 11 of the manager managing the vehicle 31, and the display of the 
50 "notification screen" is not allowed to be displayed on the display screens of the other terminals such as the terminal 
12. This can be achieved by, for example, making the operation of inputting a certain ID number or a certain code 
number (a number corresponding to the terminal 11) a condition to the display of the "notification screen" diagrammed 
in Fig. 34. 

[0437] In this embodiment aspect, the specific information that is to be displayed on the "notification screen" dia- 
55 grammed in Fig. 34 is not limited to the information described earlier in a) to f). 

[0438] For example, information that the period the vehicle 31 was rented to a customer has ended may be displayed 
on the "notification screen." In the vehicle 31, that the end of the rental period is being approached can be detected 
either by the service meter value or by a clock provided internally in the communication terminal 56. 
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[0439] Also, when the vehicle 31 has traveled a prescribed distance or further, an autonnatic transmission may be 
made from the vehicle 31 , and the information "traveled prescribed distance or further" displayed on the "notification 
screen." That prescribed distance would be set, for example, to a distance which the vehicle 31 would not normally be 
expected to travel. 

5 [0440] Also, when an error code has been input to the communication terminal 56 of the vehicle 31 , an automatic 
transmission may be made from the vehicle 31 , and information that an error has occurred displayed on the "notification 
screen." Embodiment is also possible such that the content of the error codes displayed on the "notification screen" is 
limited just to specific anomaly items (critical anomaly items). 

[0441] The items displayed on the "notification screen" diagrammed in Fig. 34 may also be made different for each 

10 of the vehicles 31 , 32 For example, for vehicle 31 , only the a) display items might be displayed on the "notification 

screen," while for vehicle 32, only the b) display items might be so displayed. 

[0442] In this embodiment aspect, moreover, the "notification screen" is displayed on a fixed terminal 11 at one 
location, but embodiment is also possible such that the contents of the "notification screen" are displayed on portable 
terminals. 

15 [0443] The contents of the "notification screen" can be displayed on a portable telephone instrument wherein a WWW 
browser is loaded. 

[0444] In that case, the packet communication network for the portable telephone is connected to the internet 2 by 
a gateway. Conversions between the packet communication network protocol and the TCP/IP protocol on the internet 
2 are made in the gateway, and the contents of the home page on the internet 2 are displayed on the display screen 

20 of the portable telephone. Every time the "notification screen" is newly updated by the server terminal 21 , the audio 
message "new information has arrived" is generated by the portable telephone. Thus the contents of the newly updated 
"notification screen" are displayed on the display screen of the portable telephone. Embodiment is also possible such 
that the display items of the "notification screen" that are to be displayed on the portable telephone are limited to certain 
display items among the a) to f) items. For example, it is possible to display only the information b) "vehicle 31 engine 

25 was started outside regular hours" on the display screen of the portable telephone. It thereby becomes possible for a 
manager, even when at a location removed from the terminal 11, to acquire information requiring urgent attention 
concerning the vehicle 31 , in real time, from the display screen of his or her portable telephone. 
[0445] It is a fact that, because construction machines are costly, they are usually made available by rental. In the 
rental of construction machines, a system called group rental is employed. This is a system wherein, because' con- 

30 struction machines come in various different models (small hydraulic shovels, medium-sized hydraulic shovels, and 
large hydraulic shovels, for example), these construction machines that come in a diverse variety of models are jointly 

i owned by a plurality of business entities. For that reason, in a case where a customer of one business entity requests 
the rental of a certain model of a construction machine which is not available there, that specific model can be released 
for use by another business entity, whereupon the business opportunity is not lost. 

35 [0446] In order to be able to respond to the requests of customers for rental, each business entity needs to definitely 
manage the dispatching and return of construction machines. An embodiment aspect for managing such dispatching 
and return is described next. 

[0447] In Fig. 35 is diagrammed an example configuration of this embodiment aspect. In Fig. 35 are represented 
business entities 130, 131, and 132 which are located in an area 135 such as "Greater Tokyo," for example. It is 
40 assumed here that business entity 1 30 is in "West Tokyo," that business entity 1 31 is in "North Tokyo," and that business 
entity 132 is in "South Tokyo." The symbols 133 and 134 designate work sites of customers. The vehicles 31 and 32 
are managed by the business entities 130 to 132. In actual practice, the business entities, work sites, and vehicles 
(mobile work machines) would exist in greater numbers, but these numbers are kept small here to facilitate the de- 
scription. 

45 [0448] Of the business entities 1 30, 1 31 , and 1 32, entity 1 31 is made the head office and entities 1 30 and 1 32 are 
made branch offices. The head office 131 manages the vehicles 31 and 32 in a comprehensive manner. The terminal 
11 is deployed at the head office 131, while terminals equivalent to the terminal 11 are deployed at the branch offices 
130 and 132. 

[0449] The positions of each of the business entities 1 30, 1 31 , and 132 are expressed in an X — Y coordinate system 
50 by P(Px, PY), Q(Qx, QY), and R(Rx, RY), respectively. The positions of the work sites 133 and 134 are expressed in 
the X — Y coordinate system by Z(Zx, ZY) and W(Wx, WY), respectively. These positions may also be expressed as 
latitudes and longitudes on the earth so as to match a GPS-oriented map. 

[0450] For each of the business entities 130, 131, and 132, dispatch and return areas are established which are 
centered on the points P, Q, and R described above. For the branch office 130, for example, the return area 130a 
55 centered on the point P is established. The dispatch area 130b centered on the point P is also established. The dispatch 
area 1 30b is larger than the return area 1 30a, and a hysteresis AX is imparted between the boundary line of the dispatch 
area 130b and the boundary line of the return area 130a. 

[0451] Similarly, the return area 131a and dispatch area 131b, centered on the point Q, are established for the head 
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office 131, and the return area 132a and dispatch area 132b, centered on the point R, are established for the branch 
office 132. in determining the extent of the dispatch and return areas, consideration is given to GPS measuring equip- 
ment error and the size of the business entity and the like. The longitudinal extent and lateral extent of the dispatch 
and return areas would be established in sizes of several hundreds of meters, respectively, for example. 
[0452] For each worl< site 1 33 and 1 34, moreover, work areas 1 33 and 1 34, centered on the points Z and W, described 
above, are established. 

[0453] In the communication controller 54 of the vehicle 31, stored in memory, are positional information on the 
dispatch and return areas for the business entities 130, 131, and 132, and positional information on the work areas for 
the work sites 133 and 134. Similarly, the same positional information is stored in memory in the communication con- 
troller 54 of the vehicle 32. 

[0454] In order to newly load the communication terminal 56 in the vehicles 31 and 32 and begin communications, 
communication request procedures must be followed, and a confirmation of the receipt of such request by the server 
terminal 21 managing the communications must be obtained. In this embodiment aspect, the procedures for making 
that communication request can be performed on the screen on the terminal 11. 

[0455] More specifically, after loading the communication terminal 56 into the vehicles 31 and 32, an operation is 
performed to input a communication request from the display screen on the terminal 11. As a consequence, the com- 
munication connection between the server terminal 21 and the communication terminals 56 in the vehicles 31 and 32 
is verified. Simultaneously therewith, the positional information on the business entities 130, 131, and 132 and the 
positional information on the work sites 133 and 134 are transmitted from the server terminal 21 to the vehicles 31 and 
32. As a consequence, positional information on the dispatch and return areas for the business entities 130, 131, and 
132 and positional information on the work areas for the work sites 133 and 134 are stored in memory in the commu- 
nication controllers 54 in the vehicles 31 and 32. When the communication connections have been verified, the fact 
that the communication requests of the vehicles 31 and 32 have been received is displayed on the display screen on 
the terminal 1 1 . As soon as the receipt of that request is confirmed at the terminal 11 , communications become possible 
between the vehicles 31 and 32. 

[0456] The activities involved when a vehicle 31 is dispatched are now described, treating the vehicle 31 represent- 
atively. 

[0457] As already described with Fig. 9 and 10, the position of the vehicle 31 is detected by the GPS sensor 57 via 
the GPS antenna 59. The detection results from the GPS sensor 57 are input to the communication controller 54. In 
the communication controller 54, the detected position of the vehicle 31 is compared against the positions of the dis- 
patch and return areas of the business entities 130, 131, and 132, and a judgment is made as to whether or not the 
vehicle 31 has been dispatched from or returned to a dispatch or return area. 
[0458] Suppose, for example, the case of the vehicle 31 being returned to the branch office 130. 
[0459] The judgment as to whether or not the vehicle 31 has been returned to the branch office 1 30 is made according 
to whether or not it has entered Inside the return area 130a of the branch office 130 from the outside and remained a 
prescribed period of time (2 or 3 minutes, for example) inside that return area 1 30a. The condition of having remained 
for a prescribed period of time or longer in the return area 130a is imposed in view of the possibility of merely passing 
the branch office 130. When, as a result thereof, it is judged that the return area 130a has been entered, at that point 
in time, an identification code ("vehicle 31") specifying the vehicle 31 , an identification code ("West Tokyo branch office") 
specifying the branch office 1 30, and an Identification code indicating "vehicle return" (these being called "vehicle return 
information") are sent as transmission data from the communication controller 54 to the communication terminal 56. 
Then, electronic mail wherein that vehicle return information has been coded is automatically transmitted from the 
communication terminal 56 via the satellite communication antenna 58 to the server terminal 21. It is assumed here 
that the server terminal 21 is installed at the location of the manufacturer which manufactured the vehicles 31 and 32. 
[0460] In the server terminal 21 , a homepage display screen called a "dispatch and return screen," diagrammed in 
Fig. 36, is produced. 

[0461] More specifically, when an automatic transmission is effected from the vehicle 31 , and the vehicle return 
information so automatically transmitted Is received by the server terminal 21, then, at the server terminal 21, that 
vehicle return information is coded into the "dispatch and return screen" of the homepage, and the display contents of 
the "dispatch and return screen" are updated. 

[0462] Thus, when the WWW browser is opened on the terminal 11 that manages the vehicle 31, the homepage 
data are read out from the server terminal 21 by the WWW browser and displayed on the display screen of the display 
device of the terminal 11 . 

[0463] In Fig. 36 is diagrammed a homepage screen that is displayed on the display device of the terminal 11. Fig. 
36 is a "dispatch and return screen" that shows the history of the dispatching and return of the vehicle 31 . 
[0464] As diagrammed in Fig. 36, the content that the vehicle 31 has been "returned to the West Tokyo office" is 
displayed in real time together with the "time of return." From this display screen, the manager is able to learn that the 
vehicle 31 was "returned to the West Tokyo office," and can make definite requisitions for customers. 
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[0465] Following that, in like nnanner, it is judged ttiat the vehicle 31 has been dispatched from the branch office 1 30 
based on the determination that that vehicle 31 departed from inside the dispatch area 130b of the branch office 130 
to the outside thereof and remained a prescribed period of time (2 or 3 minutes, for example) outside that dispatch 
area 1 30b. At the point in time when that judgment is made, information (called "vehicle dispatch information") that the 
5 vehicle 31 was dispatched from the "West Tokyo" branch office 130 is automatically transmitted by electronic mail to 
the server terminal 21 . As a consequence, the content that the vehicle 31 was "dispatched from the West Tokyo office" 
is displayed in real time, together with the "time of dispatch," in the "dispatch and return screen" on the display device 
of the terminal 11, as represented in Fig. 36. 

[0466] Here, as noted earlier, the hysteresis AX is imposed between the boundary line of the dispatch area 130b 
10 and the boundary line of the return area 130a. Therefore, hunting can be prevented when the vehicle 31 is traveling 
in the vicinity of the branch office 1 30. 

[0467] Following that, in like manner, when it is Judged that the vehicle 31 has entered the return area 132a of the 
branch office 132, at that point in time, vehicle return information that the vehicle 31 has been returned to the "South 
Tokyo" branch office 132 is automatically transmitted by electronic mail to the server terminal 21. As a consequence, 
15 the content that the vehicle 31 has been "returned to the South Tokyo branch" is displayed in real time, together with 
the "time of return," " in the "dispatch and return screen" on the display device of the terminal 11, as represented in 
Fig. 36. 

[0468] Then, when it is judged that the vehicle has left the dispatch area 1 32b of the branch office 1 32, at that point 
in time, the vehicle return information that the vehicle 31 has been dispatched from the "South Tokyo" branch office 

20 132 is automatically transmitted by electronic mail to the server terminal 21 . As a consequence, the content that the 
vehicle 31 was "dispatched from the South Tokyo branch" is displayed in real time, together with the "time of dispatch," 
in the "dispatch and return screen" on the display device of the terminal 11, as represented in Fig. 36. 
[0469] In like manner, when the vehicle 31 has entered the return area 13 la of the "North Tokyo" head office 131 , 
or left the dispatch area 131b of the "North Tokyo" head office 131, the content that the vehicle 31 was "returned to 

25 the North Tokyo branch" or "dispatched from the North Tokyo branch" is displayed in the "dispatch and return screen" 
on the display device of the terminal 11 . 

[0470] In this manner, the latest history of the dispatches and returns of the vehicle 31 is displayed in real time as 
diagrammed in Fig. 36. A similar "dispatch and return screen" for the vehicle 32 other than the vehicle 31 is obtained 
also and the latest history of the dispatches and returns of the vehicle 31 is displayed in real time. As a consequence, 
30 the dispatching and return of the vehicles 31 and 32 can be managed definitely without error. As a result, business 
opportunities are not lost and business profits rise dramatically 

[0471] Furthermore, when it is judged that the vehicle 31 has entered the work area 133 of a renting customer, at 
that point in time, in-transport information that the vehicle 31 has been transported into the work site 1 33 is automatically 
transmitted by electronic mail to the server terminal 21 . As a consequence, the content that the vehicle 31 has been 
35 "transported into the work site 133" is displayed in real time, together with the "in-transport time," on the display device 
of the terminal 11. 

[0472] Then, when it has been judged that the vehicle 31 has left the work area 133, at that point in time, the out- 
transport information that the vehicle 31 has been transported out from the work site 133 is automatically transmitted 
by electronic mail to the server terminal 21 . As a consequence, the content that the vehicle 31 was "transported out 
40 from the work site 133" is displayed in real time, together with the "out-transport time," on the display device of the 
terminal 11. 

[0473] Similarly, when the vehicle 31 has entered the work site 134 or left the work site 134, in like manner, the 
content that the vehicle 31 has been "transported into the work site 134" or "transported out from the work site 134" is 
displayed on the display device of the terminal 11 . In this manner the history of the transporting of the vehicle 31 in 
45 and out is updated. 

[0474] Alternatively, the travel history of the vehicle 31 after being dispatched from the business entities 1 30 to 1 32 
may be displayed on the terminal 11 . This would be achieved by automatically transmitting positional information every 
time the vehicle 31 traveled 10 km, for example. Thus the travel history and current position of the vehicle 31 can be 

verified at the terminal 11. 

50 [0475] By comparing the current position of the vehicle 31 and the positions Z and W of the work sites 1 33 and 1 34, 
whether or not the vehicle 31 is located at either of the work sites 133 and 134 can be determined on the screen of 

the terminal 11. 

[0476] It is also possible to make provision so that, at the point in time when the vehicle 31 under control departs 
from a control area ("Greater Tokyo") 135, information that "the vehicle has moved outside of the. control area" is 
55 automatically transmitted, and displayed on the "notification screen" of Fig. 34, described earlier. Thus the manager 
can learn that the vehicle 31 is "located outside the control area," and can take prompt and appropriate action to deal 
with the anomalous situation. 

[0477] Embodiment is also possible such that the display of the "dispatch and return screen" diagrammed in Fig. 36 
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is only permitted on the display screen of the terminal 11 of the manager managing the vehicles 31 and 32, and the 
display of the "dispatch and return screen" is not allowed to be displayed on the display screens of terminals other 
than the terminal 11 . This can be achieved by, for example, making the operation of inputting a certain ID number or 
a certain code number (a number corresponding to the terminal 11) a condition to the display of the "dispatch and 
return screen" diagrammed in Fig. 36. 

[0478] Now, the transporting of the construction machines 31 and 32 to the rental recipients and the recovery of the 
construction machines 31 and 32 from the rental recipients is performed by loading those construction machines 31 
and 32 on the tractor-trailer 35. Because the cost of transporting by the tractor-trailer 35 is high, there is a need to 
raise the efficiency of such transport by the tractor-trailer 35 and minimize the transport costs. Further, it is necessary 
to increase the rental opportunities and raise business profits by raising the efficiency of transporting by the tractor- 
trailer 35 and performing the transport to the rental recipient and recovery from the rental recipient quickly. 
[0479] An embodiment aspect is described next, with reference to Figs. 37(a) and 37(b), wherewith the efficiency of 
transporting the construction machines 31 and 32 can be enhanced. 

[0480] Now, as described with Fig. 36, information on whether or not the vehicles 31 and 32 have been dispatched 
from or returned to the business entities 130 to 132 and information as to whether or not the vehicles 31 and 32 have 
been transported to or from the work sites 1 33 and 1 34 are managed at the terminal 11 . 

[0481] Let it now be assumed that the vehicle return and dispatch information and vehicle in- and out-transporting 
information that "the vehicle 31 has been returned to the branch office 1 30, and the vehicle 32 has been transported 
to the work site 134," as diagrammed in Fig. 37(a), have been acquired at the terminal 11 . It is further assumed that, 
at this time, there has been a request to "transport the vehicle 31 to the work site 1 33, and transport the vehicle 32 out 
from the work site 134." Thereupon, based on the vehicle return and dispatch information and the vehicle in- and out- 
transporting information noted above, the work instruction data "transport the vehicle 31 at the branch office 1 30 to the 
work site 133, and, on the return trip, transport the vehicle 32 at the work site 134 out and bring it back to the branch 
office 130" can be sent by electronic mail from the terminal 11 to the tractor-trailer 35. In that case, in like manner as 
was already described with Fig. 4, on the display screen on the terminal 14 carried on board the tractor-trailer 35 is 
displayed "the current position of the tractor-trailer 35 itself, the current position of the vehicle 31 (position of the branch 
office 1 30), the position of the work site 1 33, the current position of the vehicle 32 (position of the work site 1 34), and 
the work instruction message." The operator of the tractor-trailer 35 is able to perform work efficiently by following the 
display screen on the terminal 14. 

[0482] Specifically, the tractor-trailer 35 travels to the branch office 1 30, loads the vehicle 31 , and dispatches it from 
the branch office 1 30. At that time, the vehicle dispatch information that the vehicle 31 has been dispatched from the 
branch office 1 30 is automatically transmitted from the vehicle 31 and the content of the "dispatch and return screen" 
diagrammed in Fig. 36 is updated. The tractor-trailer 35, with the vehicle 31 loaded thereon, traverses the route 136 
and enters the work site 133. At that time, vehicle in-transporting information that the vehicle 31 has entered the work 
site 133 is automatically transmitted and the vehicle in-/out-transporting history is updated. 

[0483] The tractor-trailer 35, running empty, traverses the route 1 37 and enters the work site 1 34. The tractor-trailer 
35 loads the vehicle 32 and transports it out from the work site 134. At that time, vehicle out-transporting information 
that the vehicle 32 has been transported out from the work site 134 is automatically transmitted from the vehicle 32 
and the vehicle in-/out-transporting history is updated. 

[0484] The tractor-trailer 35, loaded with the vehicle 32, traverses the route 138 and enters the branch office 130. 

At that time, the vehicle return information that the vehicle 32 has been returned to the branch office 1 30 is automatically 

transmitted from the vehicle 32 and the in-/out-transporting history relating to the vehicle 32 is updated. 

[0485] Thus, as described in the foregoing, the tractor-trailer 35, in a single outing, can perform transportation of the 

vehicle 31 and transportation and recovery of the vehicle 32. As a consequence, the time the tractor-trailer 35 is running 

empty can be reduced and transport efficiency is improved. 

[0486] In Fig. 37(b), a different transport operation example is diagrammed. 

[0487] Let it now be assumed that the vehicle return and dispatch information and vehicle in- and out-transporting 
information that "the vehicle 31 has been transported to the work site 1 33, and the vehicle 32 has been transported to 
the work site 1 34 (the vehicles 31 and 32 having been dispatched from the branch offices 1 30 and 132)" as diagrammed 
in Fig. 37(b), have been acquired at the terminal 11. It is further assumed that, at this time, there has been a request 
to "transport the vehicle 31 to the work site 134, and transport the vehicle 32 out from the work site 134." Thereupon, 
based on the vehicle return and dispatch information and the vehicle in- and out-transporting information noted above, 
the work instruction data "transport the vehicle 31 at the work site 133 out and transfer it to the work site 134, and 
transport the vehicle 32 at the work site 134 out and bring it back to the branch office 132" can be sent by electronic 
mail from the terminal 11 to the tractor-trailer 35. In that case, in like manner as was already described with Fig. 4, on 
the display screen on the terminal 14 carried on board the tractor-trailer 35 is displayed "the current position of the 
tractor-trailer 35 itself, the current position of the vehicle 31 (position of the work site 133), the current position of the 
vehicle 32 (position of the work site 134), the position of the branch office 132. and the work instruction message." The 
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operator of the tractor-trailer 35 is able to perform work efficiently following the display screen on the terminal 14. 
[0488] Specifically, the tractor-trailer 35 traverses the route 139 and travels to the work site 133, loads the vehicle 
31 , and transports it out from the work site 133. At that time, the vehicle out-transporting information that the vehicle 
31 has been transported out from the work site 133 is automatically transmitted from the vehicle 31 and the in-/out- 
transporting history is updated. The tractor-trailer 35, with the vehicle 31 loaded thereon, traverses the route 140 and 
enters the work site 134. At that time, the vehicle in-transporting information that the vehicle 31 has entered the work 
site 134 is automatically transmitted from the vehicle 31 and the in-/out-transporting history is updated. 
[0489] The tractor-trailer 35 loads the vehicle 32 and transports it out from the work site 1 34. At that time, the vehicle 
out-transporting information that the vehicle 32 has been transported out from the work site 1 34 is automatically trans- 
mitted from the vehicle 32 and the in-/out-transporting history is updated. 

[0490] The tractor-trailer 35, loaded with the vehicle 32, traverses the route 141 and enters the branch office 132. 
At that time, the vehicle return information that the vehicle 32 has been returned to the branch office 132 is automatically 
transmitted from the vehicle 32 and the in-/out-transporting history relating to the vehicle 32 is updated. 
[0491] Thus, as described in the foregoing, the tractor-trailer 35, in a single outing, can perform transfer of the vehicle 
31 and transport and recovery of the vehicle 32. As a consequence, the time the tractor-trailer 35 is running empty can 
be reduced and transport efficiency is improved. 

[0492] In Figs. 37(a) and 37(b), moreover, the judgment as to whether or not the vehicles 31 and 32 are located in 
the work sites 1 33 and 1 34 is made by comparing the positions of the vehicles 31 and 32 against the work areas 1 33 
and 1 34 which are of a fixed size. However, the judgment as to whether or not the vehicles 31 and 32 are located in 
the work sites 133 and 134 may also be made by comparing the current position of the vehicle 31 against the positions 
Z and W of the centers of the work sites 1 33 and 1 34. 

[0493] In the embodiment aspect described in the foregoing, the vehicle 31 is put in a start lock set condition (here- 
inafter start locked) by remote control, and the vehicle 31 is put in a start lock released condition (hereinafter start 
unlocked) by remote control. Meanwhile, the construction machine 31 normally does not operate during a certain time 
frame (the off hours of 17:00 to 8:00). If it should happen that the engine of the construction machine 31 should be 
started during that time frame and start running, it would be supposed that mischief or other anomaly had occurred. 
Nevertheless, the job of effecting start lock and start unlock in the vehicle 31 by remote control from the terminal 11 
every day for the same time frame is a bother. 

[0494] That being so, an embodiment aspect is now described wherein the data for a previously specified time frame 
are transmitted from the terminal 11 to the vehicle 31 , so that that vehicle 31 itself effects the start lock condition when 
that specific time frame starts and effects the start unlocked condition when that specific time frame has elapsed. 
[0495] In Fig. 38 is given a flowchart for the processing procedures in this embodiment aspect. 
[0496] First, when the display screen of the terminal 11 is made the "engine restart prohibition setting screen" and 
the "designate time frame" button is clicked on, a display is made asking that the "lock start time Ts" be designated. 
In response thereto, the content of the "lock start time Ts" is input as "17:00 P.M.," for example. Thus the lock start 
time Ts for the vehicle 31 is set to "17:00 P.M." (step 701). 

[0497] Next, a display is made asking that the "lock end time Te" be designated. In response thereto, the content of 
the "lock end time Te" is input as "8:00 A.M.," for example. Thus the lock end time Te for the vehicle 31 is set to "8:00 
A.M." (step 702). 

[0498] As a result, the set data for the lock start time Ts and the lock end time Te are transmitted from the terminal 
11 to the vehicle 31 by electronic mail (step 703). 

[0499] At the vehicle 31 , when the data Ts and Te are received by the communication terminal 56 via the satellite 
communication antenna 58, those data are stored in memory inside the communication terminal 56 (step 704). A 
calendar and a timer are provided internally in the communication terminal 56 of the vehicle 31. The current time Tn 
is acquired from that internal calendar and timer (step 705). Next, the current time Tn is compared against the lock 
start time Ts and against the lock end time Te (steps 706 and 707). 

[0500] If the current time Tn is a time later than the lock start time Ts (1 7:00 P.M.) but earlier than the lock end time 
Te (8:00 A.M.) (decision YES in steps 706 and 707), a start lock setting command is output from the communication 
terminal 56 via the communication controller 54 to the start lock circuit. As a consequence, the relay in the start lock 
circuit is energized and the start locked condition is effected. That is, even if the engine ignition switch 64 is turned on, 
fuel will no longer be injected, and the engine of the vehicle 31 can no longer be restarted (step 708). 
[0501] If the current time Tn is either a time that is earlier than the lock start time Ts (17:00 PM.) or a time that is 
after the lock end time Te (8:00 A.M.) (decision NO in step 706, decision NO in step 707), a start lock release command 
is output from the communication terminal 56 via the communication controller 54 to the start lock circuit. As a conse- 
quence, the relay in the start lock circuit is deenergized and the start unlocked condition is effected. That is, when the 
engine ignition switch 64 is turned on, fuel will be injected and the engine of the vehicle 31 can be restarted (step 709). 
[0502] Thus, as described in the foregoing, every day, when the specific time frame (17:00 to 8:00) starts, the vehicle 
31 will automatically be put in a start locked condition, and when that specific time frame has elapsed, will automatically 
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be put in a start unlocked condition. 

[0503] in Fig. 38, furtiiermore, the veliicle 31 Is start-locked every day, but tiie start lock may, if so desired, be effected 
only on certain days of the week. In such cases, those certain days of the week (Saturday and Sunday, for example) 
on which the start lock should be effected are set in steps 701 and 702. 

5 [0504] A construction machine 31 will not operate during certain periods of time (during the New Year season, for 
example), wherefore there Is a need to implement the start lock condition during such periods to prevent mischief and 
the like. With a construction machine 31 made available by rental, moreover, when the rental period has ended, there 
Is a need to effect the start locked condition, afterthat period has terminated, to prevent use not authorized by contract. 
[0505] In Fig. 39 is given a flowchart of processing procedures for an embodiment aspect wherein the start lock is 

10 effected after the rental period has elapsed. 

[0506] First, a customer (user) submits a request for a utilization period (say from 8.00 A.M. on March 3 until 8:00 
P.M. on March 15, for example) to the terminal I managing the vehicle 31 (step 801). Next, the vehicle 31 is delivered 
to the user (step 802). The request submission and delivery procedures of steps 801 and 802 can be performed by 
communications made over the internet 2. 

15 [0507] Next, when the display screen on the terminal 1 1 of the manager is made the "engine restart prohibition setting 
screen" and the button "designate period of use" is clicked on, a display Is made asking that the "day and hour to begin 
use Ds" be designated. In response thereto, the content of the "day and hour to begin use Ds" Is Input as "March 3, 
8:00 A.M.," for example. Thus the day and hour Ds use of the vehicle 31 will begin Is set to "March 3, 8:00 AM. " (step 
803). 

20 [0508] Next, a display Is made asking that the "day and hour use Is to end De" be designated. In response thereto, 
the content of "day and hour use Is to end De" is Input as "March 15, 8:00 P.M.," for example. Thus the day and hour 
De use of the vehicle 31 will end Is set to "March 15, 8:00 P.M." (step 804). 

[0509] As a result, the set data for the day and hour Ds use Is to start and the day and hour De use Is to end are 
transmitted by electronic mail from the terminal 11 to the vehicle 31 (step 805). 

25 [0510] At the vehicle 31 , when the data Ds and De are received by the communication terminal 56 via the satellite 
communication antenna 58, those data are stored In memory Inside the communication terminal 56 (step 806). A 
calendar and a timer are provided Internally in the communication terminal 56 of the vehicle 31. The current day and 
hour Dn is acquired from that internal calendar and timer (step 807). Next, the current day and time Dn Is compared 
against the use start day and hour Ds and against the use end day and hour De (steps 808 and 809). 

30 [0511] If the current day and hour Dn is past the use start day and hour Ds (March 3, 8:00 A.M.) but prior to the time 
the use end day and hour De (March 15, 8:00 P.M.) elapses (decision YES in steps 808 and 809), a start lock release 
command is output from the communication terminal 56 via the communication controller 54 to the start lock circuit. 
As a consequence, the relay in the start lock circuit is deenerglzed and a start unlocked condition is effected. That Is, 
if the engine Ignition switch 64 is turned on, fuel will be injected and the engine of the vehicle 31 can be restarted (step 

35 810). 

[0512] If the current day and hour Dn is either a time prior to the use start day and hour Ds (March 3, 8:00 A.M.) or 
a time prior to the use end day and hour De (March 15, 8:00 P.M.) (decision NO In step 808, decision NO In step 809), 
a start lock setting command is output from the communication terminal 56 via the communication controller 54 to the 
start lock circuit. As a consequence, the relay in the start lock circuit is energized and a start locked condition is effected. 
40 That is, even if the engine ignition switch 64 is turned on, fuel will no longer be Injected and the engine of the vehicle 
31 cannot be restarted (step 811). As a consequence, when the rental period (Ds to De) ends, use not authorized by 
contract is prohibited. It also becomes possible to recover the vehicle 31 , the engine whereof cannot be started, at any 
time after the rental period (Ds to De) has elapsed (step 812). 

[0513] In Fig. 39, furthermore, in order to effect a start lock during the period of the New Year season and to effect 
45 the start unlocked condition afterthat period has ended, It Is only necessary to set the time of the start and end of the 
New Year season (Ds to De) in steps 803 and 804, make the content "stark locked" in step 810, and make the content 
"start unlocked" in step 811. Thus the start locked condition will be effected during the New Year period (Ds to De) 
(step 81 0) and the start unlocked condition will be effected at times other than that New Year period (Ds to De) (step 81 1 ). 
[0514] In Fig. 38 and 39, data are transmitted to one vehicle 31 from the terminal 11 to automatically start-lock that 
50 vehicle 31. However, data may be transmitted simultaneously to a plurality of vehicles (the vehicles 31 and 32, for 
example) from the terminal 11 and the plurality of vehicles automatically start-locked. 

[0515] By combining the embodiment aspect represented in Fig. 39 and the embodiment aspect represented in Figs. 
37(a) and 37(b), use that is not allowed by contract, after the rental period has ended, can be prevented, and vehicle 
recovery after the rental period has ended can be done efficiently. That is, taking the example represented In Fig. 37 
55 (a), the customer, after the rental period for the vehicle 32 has ended, allows that vehicle 32 to sit unattended in the 
work site 134. Even though the vehicle 32 is sitting unattended in the work site 134, after the rental period (Ds to De) 
has ended, a start locked condition is in effect, wherefore the customer is unable to make use thereof which is unau- 
thorized by contract. Also, when the time comes for the vehicle 31 to be transported into another work site 133, the 
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tractor-trailer 35 performs the transporting of tlie vefiicle 31 into the worl< site 1 33, and the transporting of the vehicle 
32 left unattended in the work site 1 34 out therefrom and recovery thereof, simultaneously. Thus the recovery operation 
after the rental period for the vehicle 32 has ended can be performed efficiently. 

[0516] In this embodiment aspect, a construction machine is mainly in view as the vehicle 31. With a construction 
machine, the revolving superstructure and working members become inoperable when the engine cannot be restarted. 
Accordingly, by effecting the start locked condition, the dangers resulting from inadvertently operating the working 
members or revolving superstructure can be avoided. In other words, this embodiment aspect can also be employed 
in safety measure applications to prevent mistaken operations in addition to the application of preventing unauthorized 
use after the rental period has elapsed. For example, if the control lever for a working member of the mobile work 
machine 31 were mistakenly manipulated by someone (a child of elementary school age, for example) by no means 
proficient in such operation, the working member would be inadvertently activated and a hazardous situation would 
ensue. Based on this embodiment aspect, by effecting the start locked condition, mistaken operations such as inad- 
vertently activating a working member can be prevented. 

[0517] Now, it is important for the owner or manager of a company that accepts contracts for performing civil engi- 
neering construction work, and which performs such civil engineering construction work by having operators operate 
construction machines, to manage the labor of those operators and to manage the work schedule. For that purpose, 
operators are required to prepare daily work reports. Conventionally, however, the job of preparing the daily work report, 
which involves reading and then inputting values on the service meter, has been an onerous one, placing a heavy 
burden on the operator. Also, because the input operation is a manual operation, inaccurate daily work reports are 
sometimes made because of input errors and the like. 

[051 8] The daily work report, moreover, constitutes utilization information useful not only to the construction company 
that is the user of the construction machines, but also to rental companies who rent construction machines, used 
machine sales businesses that sell used construction machines, and the manufacturers who make the construction 
machines. A rental company, for example, by ascertaining the history provided in the daily work reports, can determine 
which customers misuse the machines and which do not, and so make use of the daily work reports in customer 
management. A used machine seller who sells used construction machines, on the other hand, by ascertaining the 
history provided in the daily work reports, can calculate past utilization times and operating rates and the like for the 
construction machines, and so make use of the daily work reports in setting the prices of the used vehicles. And a 
manufacturer of construction machines, by ascertaining the history provided in the daily work reports, can calculate 
the durability of the construction machines, and so make use of the daily work reports in designing the next models 
and so forth. 

[0519] For this reason, it is necessary to make provision so that daily work report information can be readily obtained 
in real time from the various terminals. 

[0520] That being so, an embodiment aspect is described next wherewith the daily work reports can be accurately 
prepared without placing a burden on the operators, and daily work report information can readily be obtained in real 
time from a terminal. 

[0521] The server terminal 21, which is a terminal provided at the manufacturer, produces the homepage display 
screen called "daily work report screen" diagrammed in Fig. 40. 

[0522] At the vehicle 31, every day at 23:00, the running map, date, and running time (cf. Fig. 40) for up until the 
time of 23:00 on that day, are automatically transmitted. Here, by running map, is meant a table which represents time 
frames that an engine is running, after matching, at each point in time, the outputs of a service meter provided in the 
vehicle 31 (whether or not the engine has been running) against the outputs of a calendar and timer provided in the 
vehicle 31. In Fig. 40, the time frames filled in black correspond to the time frames wherein the engine of the vehicle 
31 has been running. By running time, moreover, is meant the cumulative value of the service meter per day (the time 
the engine was running during one day). 

[0523] More specifically, when an automatic transmission is made from the vehicle 31 end, and the mobile body 
information comprising the "running map," "date," and "running time" automatically transmitted thereby is received by 
the server terminal 21 , and, at the server terminal 21 , processing is performed to update the "daily work report screen" 
of the homepage by that mobile body information. 

[0524] As a consequence, when the WWW browser is opened on the terminal 1 1 . the homepage data are read out 
by the WWW browser from the server terminal 21 , and the "daily work report screen" is displayed on the display screen 

of the terminal 11. 

[0525] As a consequence, the "date," "running map," "and "running time" run by the vehicle 31 , as indicated in Fig. 
40, are updated by the latest data and displayed. In the "daily work report screen" are also displayed the "name of the 
customer" (ABC Doboku (KK)) using the vehicle 31 , the "name of the work site" (Iroha Rock Quarry) where the vehicle 
31 is running, the "name of the operator" for each day, and "remarks" for maintenance items and the like. The proce- 
dures for inputting the "name of the customer," "name of the work site," "name of the operator," and "remarks" can be 
performed by communications done via the internet 2. When the "name of the customer," "name of the work site," "name 
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of the operator," and "remarks" are input at a terminal at the customer's end, the input data are sent via the internet 2 
to the server terminal 21, and the contents of the "daily work report screen" are updated according to those Input data. 
[0526] As described in the foregoing, the latest daily work report is displayed in real time on the display screen on 
the terminal 1 1 , and can be readily accessed from that terminal 11 display screen. This means that the daily work report 
5 can be prepared correctly without imposing excessive load on operators. Thus the construction company can perform 
labor management and work schedule management accurately 

[0527] In a case where the terminal 11 Is provided at a rental company, moreover, the history provided in the daily 
work reports can be ascertained from the display screen on the terminal 11 , and customers who misuse the machines 
and those who do not can be distinguished. Thus the daily work reports can be used to good effect in customer man- 

10 agement. It is possible, for example, to issue a warning to a customer who misuses a machine or to make a decision 
not to allow rentals thereto. By ascertaining the history provided in the daily work reports, moreover, customers can 
be discovered who hardly operate the vehicle 31 at all, making it possible to advise that customer to return the vehicle. 
Also, by ascertaining the history provided in the daily work reports, times when maintenance should be performed on 
the vehicle 31 can be predicted. 

15 [0528] In a case where the terminal 11 is located with a used machine seller who sells used construction machines, 
moreover, the history provided in the daily work reports can be ascertained from the display screen on the terminal 11 , 
and the past utilization times and operating rates and the like for a construction machine can be calculated. Thus the 
price of a used vehicle can be set appropriately. 

[0529] In a case where the terminal 11 Is provided at the manufacturer who made a construction machine, moreover, 
20 the history provided in the dally work reports can be ascertained from the display screen on the terminal 11 , and the 
durability of that construction machine can be calculated. Thus the dally work reports can be used to good effect in 
designing the next models and the like. 

[0530] The service meter history may also be displayed in graph form on the display screen on the terminal 11 , as 
diagrammed in Fig. 41. On the horizontal axis in the graph In Fig. 41 is plotted the day and time, while on the vertical 
25 axis is plotted the cumulative values of the engine running times calculated by the service meter. From the graph in 
Fig. 41, maintenance times for periodic inspections and the like can be predicted. 

[0531] Embodiment is also possible so that the displays diagrammed in Fig. 40 and 41 are only permitted on the 
display screen of the terminal 11 that manages the vehicle 31 , so that those displays will not be made on the display 
screens of other terminals besides the terminal 11. This can be achieved by, for example, making the operation of 
30 inputting a certain ID number or a certain code number (a number corresponding to the terminal 11) a condition to the 
display of the screens diagrammed in Fig. 40 and 41. 

[0532] In the embodiment aspect described In the foregoing, every time one day elapses, the running map Is gen- 
erated, the daily work report Is prepared, and the daily work report screen is updated. However, the unit for the running 
map is not limited to one day, and may be any time period desired. The running map may be generated in monthly 

35 units, for example, a "monthly work report" prepared, and a "monthly work report screen" updated. Embodiment is also 
possible wherewith a work report is prepared for each period of rental to a customer. That Is, the running map may be 
generated in rental period units, a "work report" produced, and a "work report screen" updated. 
[0533] In general, when the construction machine 31 is rented, it is rented for a rental fee set according to the length 
of the rental period. There will in fact be cases of two customers, however, where, even though the length of their rental 

40 periods is the same, one customer will operate the construction machine 31 for long hours, and another will hardly 
operate it at all. In such cases. It is unfair and unreasonable to charge the same rental fee to both of those customers. 
[0534] That being so, the rental fee may be calculated automatically according to the length of engine running time. 
[0535] That is, at the server terminal 21 , the data "running time" automatically transmitted from the vehicle 31 are 
received, and arithmetic processing is done to obtain the sum of the running times to date. Meanwhile, the correlation 

45 between the running time sum and the rental fee amount has been established beforehand. Thereupon, the rental fee 
amount corresponding to the computed sum of the running times to date is calculated from that correlation. At the 
server terminal 21, processing is then performed to update the "daily work report screen" of the homepage by the latest 
rental fee amount. 

[0536] As a consequence, when the WWW browser Is opened on the terminal 1 1 , homepage data are read out from 
50 the server terminal 21 by the WWW browser and the "dally work report screen" is displayed on the display screen on 
the display device of the terminal 11. Assume here that the rental period Is from January 21 to January 30. In the "dally 
work report screen" diagrammed in Fig. 40 will be displayed the rental fee amount ¥xxxxxxx corresponding to the sum 
of the running times during the rental period (January 21 to January 30), that Is, to the value obtained by totaling the 
dally "running times" during that rental period (i.e. 49 hours 6 minutes). Thus the customer can readily access infor- 
55 mation on the rental fee amounts corresponding to times the engine was running during the rental period, in real time, 
on the screen. 

[0537] I n the embodiment aspect described above, the rental fee amount is simply calculated according to the running 

time sum. 
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[0538] In actual practice, however, the demand for construction machines will vary greatly depending on the time 
period. Specifically, at times when construction work is done intensively, the demand for construction machines will 
Increase. And, even in the course of a single day, the demand will be greater In daylight hours than at night. That being 
so, the rental fee amount may also be set according to the level of construction machine demand. Specifically, since 
the demand for construction machines increases during periods of intense construction work, the rental fee amount 
can be set on the high side in those periods, and, conversely, set on the low side during off-season periods. The rental 
fee amount can also be set on the high side during daylight hours, and on the low side during nighttime hours. Accord- 
ingly, the rental fee amount need not be set solely according to the sum of the running times, but can also be set after 
giving consideration to the running season, the running time frame, and the running time. 

[0539] In this embodiment aspect, as described in the foregoing, moreover, communication means 1 inclusive of the 
internet 2 are assumed, but the communication means 1 in the present invention are not limited thereto, and it can be 
fashioned with communication means not inclusive of the internet 2. In short, so long as communications equivalent 
to those described in the embodiment aspects are effected, it is possible to substitute other communication means 
therefor. In this embodiment aspect, moreover, communication means 1 are supposed wherein both radio communi- 
cations and hard line communications are combined, but, needless to say, those means may be made radio commu- 
nications only or, alternatively, hard line communications only. 

[0540] In this embodiment aspect, furthermore, a presentation format Is assumed wherein mobile body information 
is displayed as image data on a terminal. However, insofar as the present invention is concerned, the mobile body 
information may be presented by outputting as audio to the terminal, or as print data to be printed out at the terminal. 
In short, the mobile body information presentation format at the terminal is discretionary. 

[0541] In this embodiment aspect, moreover, cases are mainly in view where a plurality of mobile bodies inclusive 
of construction machines are managed and monitored. As far as the present invention is concerned, however, that 
poses no limitation, and the invention can be applied to the management and monitoring of ordinary automobile bodies 
or two-wheeled vehicles. 



Claims 

1. An apparatus for presenting information on mobile bodies, in which a plurality of mobile bodies (31 ,32,33,34,35) 
and a plurality of terminal devices (11,12,21,22) are connected by communication means (1) so that they can 
reciprocally transmit and receive, and mobile body information (D2) relating to a mobile body is presented to a 
terminal device (56) in response to an information request input operation; of said terminal device (56), character- 
ized in tliat: 

input means is deployed in each of said terminal devices, for inputting mobile body identification data (D2) for 
indicating a mobile body (31 ) to which a request for said mobile body information is to be made, request content 
identification data (D3) for indicating content in said mobile body information that is to be requested, and 
terminal device identification data (D4) for identifying a presentation recipient terminal device (12) to which 
said requested content is to be presented; 

when there has been a data input operation by said input means of one of said terminal devices, said terminal 
device transmits said request content identification data (D3) and said terminal device identification data (D4), 
via said communication means (1 ), to a mobile body corresponding to said mobile body identification data (D2); 
said mobile body that has received said data acquires mobile body information (D3') corresponding to said 
request content identification data (D3), and transmits said acquired mobile body information (D3'), via said 
communication means (1), to said presentation recipient terminal device (12) con-esponding to said terminal 
device identification data (D4); and 

said presentation recipient terminal device (1 2) that received said mobile body information (D3') presents that 
mobile body Information by presentation means (56) deployed In said presentation recipient terminal device 

(12). 

2. The apparatus for presenting information on mobile bodies according to claim 1 , characterized in that, when an 
input operation instructing work content to a mobile body Is performed by a terminal device, said instructed work 
content is presented to a terminal device (56) deployed in tliat Instructed mobile body (31). 



Patentanspriiche 

1. Vorrichtung zur Darstellung von Informationen an beweglichen Korpern, in der eine Vielzahl von beweglichen 
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Korpern (31, 32, 33, 34, 35) und eine Vielzahl von Terminalgeraten (11, 12, 21, 22) durch Kommunikationsmittel 
(1) verbunden sind, so dass sie wechselseitig senden und empfangen konnen, und sich auf einen beweglichen 
Korper beziehende Mobilkorperinformationen (D2) einem Terminalgerat (56) als Antwort auf eine Informationsan- 
forderungs-Eingabeoperation des Terminalgerats (56) vorgelegt warden, 
dadurch gekennzeichnet, dass: 

in jedem der Terminalgerate Eingabemittel vorgesehen sind zur Eingabe von: 

Mobilkorper-ldentifikationsdaten (D2) zur Anzeige eines beweglichen Korpers (31 ), an den eine Anforde- 
rung beziiglich der IVlobilkorperinformationen gestellt warden soli, 

Anforderungsinhalt-ldentifikationsdaten (D3) zur Anzaige des Inhalts der Mobilkorperinformation, die an- 
gafordart warden soil, und 

Tarminalgarat-ldantlfikationsdaten (D4) zur Idantifiziarung ainas Darstallungsampfangar-Tarminalgarats 
(12), dam dar angafordarta Inhalt vorgaiegt warden soil; 

wann as aina Datanaingabeoparation durcli das Eingabamittal aInas dar Tarminalgarata gegeben hat, das 
Tarminalgarat die Anfordarungsinhalt-ldantifikationsdatan (D3) und die Terminalgarat-ldantifikatlonsdaten 
(D4) uber die Kommunikationsainrichtung (1) zu einam bawaglichan Korper iibertragt, dar den IVIobilkorper- 
Idantifikationsdatan (D2) antspricht; 

dar bawaglicha Korpar, dar die Datan erhaitan hat, dan Anfordarungalnhalt-ldantifikationsdatan (D3) antspra- 
chanda IVlobilkorparinformationan (D3') gawinnt und die gawonnenan Mobilkorperinformationen (D3') uber die 
Kommunikationsainrichtung (1) zu dam Darstallungsampfangar-Tarminalgarat (12) ubartragt, das dan Termi- 
naigarat-ldantifikationsdatan (D4) antspricht; und 

das Darstellungsempfangar-Tarminalgerat (12), das die Mobilkorperinformationen (D3') erhalten hat, diese 
Mobilkorperinformationen durch in dam Darstellungsampfangar-Terminaigerat (12) vorgasehene Darstel- 
lungsmittei (56) prasantlart. 

2. Vorrichtung zur Darstellung von Informationen an beweglichen Korpern gamaU Anspruch 1, dadurch gekenn- 
zeichnet, dass wann aina Arbaitslnhalt an einan bawagiichan Korpar anwaisanda Eingabaoparation durch ein 
Terminalgerat durchgefuhrt wird, der angewiesene Arbeitsinhalt einem in dem instruierten beweglichen Korpar 
(31) vorgesehenen Tenninalgerat (56) vorgelegt wird. 



Revendications 

1. Appareil pour la presentation d'informations concernant des objets mobiles, dans iequel une pluraiite d'objets 
mobiles (31, 32, 33, 34, 35) et une pluraiite de terminaux (11, 12, 21, 22) sont connectes par des moyens de 
communication (1 ) de telle sorte qu'ils puissent reciproquamant emattra at recevoir, et des informations sur I'objet 
mobile (D2) relatives a un objet mobile sont presentees sur un terminal (56) an reponse a une operation da saisia 
de demande d'informations dudit terminal (56), 
caracterise en ce que : 

des moyens d'entree sont mis en place dans chacun desdits terminaux pour saisir des donnees d'identification 
de I'objet mobile (D2) afin d'indiquer un objet mobile (31) auquel une demande d'informatlon sur I'objet mobile 
peut §tre transmise, des donnees d'identification du contenu de la demande (D3) pour indiquer le contenu 
desdites informations sur I'objet mobile a demander, et des donnees d'identification du terminal (D4) identifiant 
un terminal recepteurde presentation (12) auquel ledit contenu demande doit etre presente ; 
lorsqu'il y a eu une operation de saisie de donnees par ledit moyen de saisie de I'un desdits terminaux, ledit 
terminal transmet lesdites donnees d'identification du contenu de la demande (D3) et lesdites donnees d'iden- 
tification du terminal (D4), a I'aide dudit moyen de communication (1), a un objet mobile correspondant auxdites 
donnees d'identification de I'objet mobile (D2) ; 

ledit objet mobile qui a regu lesdites donnees acquiert des informations sur I'objet mobile (D3') correspondant 
auxdites donnees d'identification du contenu de la demande (D3) et transmet lesdites Informations sur I'objet 
mobile (D3') acquises, a I'aide dudit moyen de communication (1), audit terminal recepteur de presentation 
(12) correspondant auxdites donnees d'identification du terminal (D4) ; et 

ledit terminal recepteur de presentation (12) qui a regu lesdites Informations sur I'objet mobile (D3') presente 
ces informations sur I'objet mobile par des moyens de presentation (56) disposes dans ledit terminal recepteur 
de presentation (12). 
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Appareil pour la presentation d'informations sur des objets mobiles selon la revendlcation 1, caracterise en ce 
que lorsqu'une operation d'entree ordonnant un contenu de travail a un objet mobile est executee par un terminal, 
ledit contenu de travail ordonne est presente a un terminal (56) installe dans ledit objet mobile (31) destinataire 
de Tordre. 
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